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PREFACE. 

The present manual attempts to bring together a brief yet com- 
plete key to the f amiUes of American insects, unhampered by more 
than the explanations needed to make such a tabulation available 
to the general student. It has been prepared to meet the require- 
ments, not alone of college courses in systematic entomology, but 
also of agricultural high schools and of physicians, fruit inspectors, 
the modern farmer, the nature-lover, or any one who is concerned 
with the practical identification of insects. 

More than fifty thousand different species of insects are now 
known from North America. Their descriptions fill libraries and 
their final identification requires the knowledge of specialists. 
Obviously no single volmne can provide for their determination. 
But this host of species is divided into groups of related forms, the 
families of insects, and it is with their recognition that the present 
work deals. 

Identification of the families has been effected by means of 
analytical keys, which have been arranged as dichotomies. In 
the first couplet, for example, two contrasting descriptions are 
given, one of which should agree with the insect to be determined. 
The number at the end of this description indicates the couplet 
which should then be studied, and so on until the final name is 
secured. All of the keys have been arranged in this way, as the 
writers' experience in the classroom shows that specimens can be 
most easily and rapidly classified with a key of this type, which 
also requires much less space for printing. While the dichotomies 
frequently represent the natural relationships or the lines of 
phyletic development, no attempt has been made to preserve 
natural divisions wherever the convenience and practical opera- 
tion of the keys would have been sacrificed. 

As the tabulation is designed mainly for identification, charac- 
ters not readily seen on the usual pinned laboratory specimens 
have been minimized. The nomenclature of the body-parts and 
of the wings has been adapted from that used in the bulk of the 
systematic literature upon the separate orders. Such terms un- 
fortunately do not always agree with imdoubted homologies of 
these parts but are those which are encountered in the literature 
to which reference must be made for more extended taxonomic 



Digitized by 



Google 



vi Preface. 

work. A special glossary and drawings of anatomical details will 
familiarize the student with unusual terms. The keys are intended 
only for adult insects as there is as yet no complete guide to the 
younger stages, although a few hints are given in the key to or- 
ders to indicate the position of immature forms. 

For a bibliography of the more important papers dealing with 
the further classification of North American insects, the student is 
referred to Banks, Bulletin No. 81, Bureau of Entomology, U. S. 
Department of Agriculture (1910). 

Preceding each family name are cited several representative 
genera, and, in the case of a number of economically important 
species, the common and specific names are also given, inclosed in 
brackets after the generic name. Thus the genera are in heavy- 
face type, the Latin specific names in italics, and the common 
names in Roman. A few synonyms have been inserted, in italics, 
both for genera and for families, to associate the names here used 
with others commonly occurring in publications. The family 
names have been formed in accordance with the rule of the zoo- 
logical code requiring the suflSx-ido? after the root of the oldest 
genus name, although this has resulted in a number of minor 
changes in orthography. The pronunciation of the Latin names 
is indicated by an accent mark, placed over the vowel in the ac- 
cented syllable, a long vowel indicated by a grave accent {e,g, e) 
and a short one by an acute accent {e,g, 6). 

The Linnean classification of insects into seven orders has been 
long abandoned as an artificial grouping of imrelated forms. We 
have followed the unified ordinal groups essentially as limited by 
Handlirsch.^ 

The families of ^ few of the orders recently monographed have 
been adopted almost without change. Thus the Dermaptera are 
based on Burr,^ the Hemiptera on Renter,^ the Lepidoptera to a 
great extent on Forbes,* the Mallophaga on Kellogg,^ the Strepsip- 
tera on Pierce,® and the Trichoptera on Ulmer.^ 

1 Die fossilen Insekten und die Phylogenie der resenten Formen. Leipzig, 1008. Wilhelm. 
Englemann. 

> Wjrtsmaii's Genera Inaectorum, f asc. 122 (1013) . 

«0efv. Fin. Vet. F6rh., Uv, (1011-12). 

•Psyche, xxi, 63-66 (1014). 

» Wyteman's Genera Insectorum, faac. 66 (1008). 

•Bull. U. S. Nat. Mus., No. 66 (1000). 

» Wsrtsman's Genera Insectorum. fasc. 60 (1007). 
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The families of the Coleoptera are mainly those recognized by 
Sharp and Ganglbaur, and largely reverse the familiar sequence 
given by Le Conte and Horn. Two or three orders do not occur 
in North America, but have been added to the key for the sake of 
completeness. A few families absent in North America have 
representatives in Central America or the West Indies, and these 
also have been included. 

The present system of insect classification has gradually been 
evolved by many workers in almost innumerable contributions 
published during the course of more than a century. During this 
time systems have been proposed, wholly or partially discarded, 
or incorporated into new ones. The task of the writers has been 
little more than to compile from this existing literature the most 
. recent ideas, and they have gleaned from so many sources in various 
languages that it is impossible to refer to all in detail. To some 
extent this is also true of the illustrations which have been very 
largely redrawn from published figures, by Beirne Barrett Brues, 
the wife of one of the authors. The original source of the drawings 
is indicated on the explanations to the plates by the name of the 
author in parentheses, although it must be stated that many have 
been simplified, differently lettered, or otherwise modified to adapt 
them to the purpose of the present manual. 

While family groupings should be of equal rank throughout the 
animal kingdom, they are not always coordinate, since they are 
concepts rather than concrete divisions and hence are subject to 
the variability of ideas. That the specialist is apt to narrow his limi- 
tations can be seen by the constantly increasing number of families 
proposed. For example, the old group Tachinidse, geologically 
one of the most recent of insects, has been segregated into scores 
of so-called families. If this course is accepted in one group it 
earries with it a tacit elevation of all other ranking minor groupings 
and thus the family concept becomes altered. Since views on 
classification irresistibly shift through such changes and are con- 
stantly diverted by the discovery of annectant forms, no taxo- 
nomic scheme can be considered complete or final. While the 
writers have to some extent attempted to keep the family groupings 
balanced, yet they fully appreciate the futility of such an endeavor 
and present the following outline as seemingly that most widely 
accepted by present-day entomologists. 
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CONSPECTUS OF THE HIGHER GROUPS OF INSECTS. 
Class PTERYGOGENEA 
Subclass Orfhopteroidea 

Order GRYLLOBLATTOIDEA (GryUoblattidfie) 
Order ORTHOPTERA 

Suborder Acridoidea (Acridiidse, Tettigidee) 

Suborder Locustoidea (Locustidse, Gryllidse, Gryllotalpidae, Tridactylidse) 
Order PHASMOIDEA (Phasmidse) 
Order DIPLOGLOSSATA (Hemimeridse) 

Order DERMAPTERA (Pygidicranidse, Labiduridae, Labiidae, Forficulidse) 
Order THYSANOPTERA 

Suborder Terebrantia (^olothripidee, Thripidse) 

Suborder Tubulifera (Phloeothripidae) 

Subclass Blatteformia 

j Order MANTOIDEA (Mantidae) 

I Order BLATTOIDEA (BlatUda) 

f Order ZORAPTERA (Zorotypidae) 

; Order ISOPTERA (Protermitidae, Termitidae) 

i Order CORRODENTIA (Psocidae, Atropidae) 

1 Order MALLOPHAGA 

1 Suborder Isdmocera (Trichodectidae, Philopteridae) 

I Suborder Amblycera (Gyropodidae, Liotheidae) 

t Order SIPHUNCULATA (Pediculidae, HaematopinidaB, Echinophthiriidae) 

1 

j Subclass Hymenopteroidea 

I Order HYMENOPTERA 

I Suborder Chalastogastra (Xyelidae, Pamphiliidae, Oryssidae, Cephidae, 

j Xiphydriidae, Siricidae, Cimbicidae, Hylotomidae, Diprionidae, Ten- 

thredinidae, Pterygophoridae) 
I Suborder Clistogastra 

[ ICHNEUMONIFORMIA: 

, ICHNEUMONOIDEA (Evaniidae, Roproniidae, Stephanidae, Alysiidae. 

j Ichneumonidae, Capitoniidae, Braconidae, Myersiidae) 

I CYNIPOIDEA (Figitidae, Ibaliidae, Cynipidae) 

CHALCIDOIDEA (Myniaridae, Agaonidae, Eucharidae, Perilampidae, 

Callimomidae, Leucospidae, Chalcididae, Eurytomidae, Cleonymidae, 

Miscogastridae, Pteromalidae, Eulophidae, Elasmidae, Trichogrammat- 
' idae) 

' VESPIFORMIA (Trigonaloidae, Heloridae, Diapriidae, Platygastridae, 

Scelionidae, Ceraphronidae, Formicidae, Vanhomiidae, Chrysididae, 
2 1 
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Key to Families of North American Insects, 

Bethylidse, Embolemidse, Dryinidse, Serphidee, Pelecinidse, Vespida^ 
Eumenidse, Psammocharidse, Masaridse, Sapygidae, Myzinidse, 
Tiphiidee, Scoliidae, Rhopalosomatidae, Myrmosidse, Cosilidso, 
Mutillidee 

SPHECIFORMIA (Crabronidse, Oxybelidse, Trypoxylonidse, Philan- 
thidae, Bembecidse, Nitelidse, Lamdae, Psenidee, Mellinidee, Ampu- 
licidee, Sphecidae, Stizidae, Nyssonidae, Alysonidae, Gorytidae) 

ANTHOPHILA (Apidae, Bombidae, Plx>sopidae, CoUetidae, Andrenidae* 
Panurgidae, Anthophoridae, Nomadidae, Melectidae, Megacliilidae» 
Xylocopidae, Ceratinidae) 

Subclass Coleopteroidea 

Order COLEOPTERA 
Suborder Adephaga (Cicindelidae, Carabidae, Haliplidae, Amphizoidae^ 

Dytiscidae, Gyrinidae, Rhysodidae, Cupedidae) 
Suborder Polyphaga 

PALPICORNIA (HydrophiUdae) 

STAPHYLINIFORMIA (Silphidae, Scydmaenidae, Leptinidae, Clam- 

bidae, Aphenocephalidae, Orthoperidae, Ptiliidae, SphaeriidaB, Hydro- 

scaphidae, Scaphidiida^ Platypsyllidae, Staphylinidae, Pselaphidae^ 

Histeridae) 
MALACODERMATA (Lampyridae, Lycidae, Telephoridae, Malachiidae^ 

Cleridae, Corynetidae, Derodontidae) 
CUCUJOIDEA (Cucujidae) 
CLAVICORNIA (Synteliidae, Ostomatidae, Nitidulidae, Erotylidae^ 

Cryptophagidae, Phalacridae, Lathridiidae, Mycetophagidae, Adi- 

meridae, Colydiidae, Cioidae, Sphindidae, Endomychidae, Coccinellidae) 
BRACHYMERA (Byturidae, Dermestidae, Nosodendridae, Byrrhidae) 
MACRODACTYLIA (Georyssidae, Heteroceridae, Helodidae, Eucin- 

etidae, Dryopidae) 
SERRICORNIA (Chelonariidae, DascUlidae, Rhipiceridae) 
STERNOXIA (Cebrionidae, Elateridae, Eucnemidae, Throscidae) 
BUPRESTOIDEA (Buprestidae) 
TEREDILIA (Lymexylonidae, Micromalthidae, Bostrichidae, Lyctidao,. 

Ptinidae, Anobiidae) 
HETEROMERA ((Edomeridae, CephaloOnidae, Pythidae, Pyrochroidae^ 

Hylophilidae, Pedilidae, Anthicidae, Melandryidae, Scraptidae, Mon- 

ommidae, Othniidae, ^gialitidae, Lagriidae, Cistelidae, Tenebrionidae^ 

Meloidae, Mordellidae, Rhipiphoridae) 
PHYTOPHAGA (Cerambycidae, Chrysomelidae. Bruchidae) 
RHYNCHOPHORA (Platypodidae, Ipidae, Curculionidae, Anthribidae^ 

Brenthidae) 
LAMELLICORNIA (Lucanidae, Sinodendridae, Passalidae, Trogidae^ 

Scarabaeidae) 
Order STREPSIPTERA (Mengeidae, Xeuidae, Halictophagidae, Elenchidae) 



Digitized by 



Google 



Conspectus of the Higher Groups of Insects. S 

Subclass Embidaria 

Order EMBIIDINA (Olynthidse, Oligotomidae, Embiidae) 

Subclass Libelluloidea 

Order ODONATA 
Suborder Zygoptera (Calopterygidse, Agrionidae) 
Suborder Anisoptera (^schnidae, Libellulidae) 

Subclass Ephemeroidea 

Order PLECTOPTERA (Ephemeridae) 

Subclass Perloidea 

Order PLECOPTERA (PerUd«) 

Subclass Neuropteroidea 

Order MEGALOPTERA (Sialididae, Corydalidae) 

Order RAPHIDIOIDEA (Raphidiidae) 

Order NEUROPTERA (Mantispidae, Ascalaphidae, Myrmeleonidae, Chrysop- 

idae, Dilaridae, Polystoechotidae, Berothidae, Sysyridae, Hemerobiidae^ 

Coniopterygidae) 

Subclass Panorpoidea 

Order PANORPATiE (Panorpidae, Bittacusidae, Meropidae, Boreidae) 
Order TRICHOPTERA (Hydroptilidae, Philopotomidae, Limnephilidae, Rhy- 
acophilidae, Phryganeidae, Polycentpopidae, Hydropsychidae, Psychomyiidae, 
Calamocerotidae, Sericostomatidae, Molannidae, Leptoceridae, Odonto- 
ceridae) 
Order LEPIDOPTERA 
Suborder Jugate (Hepialidae, Micropterygidae) 
Suborder Frenats 

TINEOIDEA: (Adelidae, Gracilariidae, Lyonetiidae, Tischeriidae, Acro- 
lepiidae, Prodoxidae, Opostegidae, Nepticulidae, Tineidae, Heliozelidae, 
Heliodinidae, Cosmopterygidae, Elachistidae, Blastobasidae, Ethmiidae, 
(Ecophoridae, Stenomidae, Gelechiidae, YpoDomeutidae, Tortricidae, 
Pterophoridae, Omeodidae, Pyralididae, ^geriidae, Castniidae, Cossidae, 
Thyrididae, Chalcosiidae, Pyromorphidae, Dalceridae, Megalopygidae, 
Eucleidae, Psychidae, Lacosomatidae, Nolidae) 
BOMBYCOIDEA: (Uraniidae, Epiplemidae, Geometridae, Drepanidae. 
Bombycidae, Lasiocampidae, Liparidae, Thyatiridae, Eupterotidae, 
Notodontidae, Dioptidae, Pericopidae, Noctuidae, Agaristidae, ArcUidae, 
Lithosiidae, Hypsidae, Syntomidae) 
SATURNOIDEA: (Satumiida^ Ceratocampidae) 
SPfflNGOIDEA: (Sphingidae) 

PAPILIONOIDEA: (Hesperiidae, Lycaenidae, Erycinidae, libytheidae^ 
Lymnadidae, Ithomiidae, Heliconiidae, Brassolidae, Agapetidae, Morpho- 
idae, Nymphalidae, Pieridae, Papilionidae, Pamassiidae.) 



Digitized by 



Google 



Key to Families of North American Insects. 

Order DIPTERA 
Suborder Orthorrhapha 
NEMATOCERA 
TIPULOIDEA: (Dixida, Tipulidse, Limnobiidae, Ptychopteridse. Psy- 
chodidse, Culicidse, Chironomidse, Sciaridse, Cecidomyiidse, Scatopsidae^ 
Mycetophilidae. 
BIBIONOroEA: (Rhyphidse, Orphnephilidse. Blepharoceridse, 
Bibionidse, Simuliidse) 
BRACHYCERA . 
EREM0CIM:TA: (Stratiomyiidfle, Pantophthalmidse, Xylophagidw^ 

Coenomyiidse, Tabanidse, Rhagionidse) 
TROMOPTERA: (Cyrtidae, Nemestrinidae, Apioceridae, Therevidae, 

Bombyliidae, Scenopinidae) 
DERMATINA: (Mydaidae) 
ENERGOPODA: (AsiKdae) 
ORTHOGENYA: (Empididae, Dolichopodid») 
ACROPTERA: (Lonchopteridae) 
HYPOCERA: (Phoridae) 
Suborder Cyclorrhapha 

ASCHIZA: (Platypezidae, Pipunculidae, Syrphidae, Conopidae,) 
SCHIZOPHORA: 
MYODARIA 
SCHIZOMETOPA: (Gastrophilidae, (Estridae, Phasiidae, Megapro- 
sopidae, Calliphoridae, Sarcophagidae, Rhinophoridae, Dexiidae 
Tachinidae, Muscidae, Anthomyiidae) 
HOLOMETOPA: (Helomyzidae, Scatophagidae, Heteroneuridae, Phy- 
codromidae, Borboridae, Sepsidae, Tanypezidae, Micropezidae, 
Rhopalomeridae, Dryomyzidae, Tetanoceridae, Lauxaniidae, Orta- 
lididae, Lonchaeidae, Trypetidae, Ephydridae, Milichiidae, Droso- 
philidae, Chloropidae, Geomyzidae, Piophilidae, Agromyzidae, Och- 
thiphilidae, Psilidae, Diopsidae) 
PUPIPARA: (Nycteribiidae, Streblidae, Hippoboscidae) 
Order SUCTORIA (Pulicidae, Ctenopsyllidae, Hystrichopsyllidae, Cerato- 
psyllidae, Rhynchoprionidae) 

Subclass Rhynchota 

Order HOMOPTERA 

Suborder Auchenorrhjmcha (Cicadidae, Membracidae, Cercopidae, Bytho- 
scopidae, Proconiidae, Jassidae, Typhlocybidae, Fulgoridae, Cixiidae, Ach- 
ilidae, Derbidae, Issidae, Flatidae, Delphacidae) 

Suborder PsyUoidea (Psyllidae) 

Suborder Aleurodoidea (Aleurodidae) 

Suborder Aphidoidea (Aphididae) 

Suborder Coccoidea (Coccidae) 
Order HEMIPTERA (Ochteridae, Nerthridae, Naucoridae, Belostomatidae, 

Nepidae, Notonectidae, Corixidae, Dipsocoridae, Schizopteridae, Cimicidae, 

Miridae, Isometopidae, Anthocoridae, Gerridae, Veliidae, Hydrometridae, 
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Conspectus of the Higher Groups of Insects, 5 

Polyctenidse, Aradidse, Dysodiidse, Nabidse, Henicocephalidse, Mesoveliidse, 
Acanthi] dse, Macrocephalidse, Reduviidse, Emesidse, Hebridae, Pyrrhocor- 
idfle, Tingitidfie, Corizidse, Coreidae, Alydidse, Piesmidse, Myodochidse, Neid- 
idce, Pentatomidse, Thyreocoridse, Scutelleridae. 

Class THYSANURA 

Order LEPISMATOIDEA (Lepismatidae) 
Order MACHILOIDEA (MachUida) 

Class CAMPODEOIDEA 

Oi'der RHABDURA (Projapygidse, Campodeidae) 
Order DICELLURA ( Japygidae) 

Class COLLEMBOLA 

Order ARTHROPLEONA (Aphoniridae, Entomobryidae. Poduridae) 
Order SYMPHYPLEONA (Sminthuridae, Papiriidae, Neglidae) 

Class MIRIENTOMATA 

Order PROTURA (Eosentomidae) 
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KEY TO THE ORDERS OF INSECTS. 

1. Wings developed ^ 

Wingless, or with vestigial wings 29 

2. The wings of the mesothorax (the fore wings) homy, leathery or parchment- 

like; prothorax large and separate from the mesothorax (except in the rare 

Strepsiptera, which have minute fore wings) 3 

The mesothoracic wings membranous IV 

3. Mesothoracic wings (called tegmina or hemelytra) containing veins, or at least 

the metathoracic wings not folded crossways when hidden under the upper 

wings 4 

Mesothoracic wings (called elytra) veinless, of uniform consistency, the meta- 
thoracic wings, when present, folded crossways as well as lengthwise when 
at rest and hidden beneath the elytra; mouth mandibulate 10 

4. Mesothoracic wings of uniform texture, usually with many veins; head verti- 

cal 5 

Mesothoracic wings leathery at the base, membranous at the tip, usually over- 
. lapping the abdomen when at rest; head usually horizontal; mouth beak- 
like or awl-shaped, fitted for sucking. True Bugs . . HEMtPTERA (Page 76) 

5. Mouth with the mandibles fitted for chewing 6 

Mouth fitted for sucking, the beak arising from the back part of the head and 

projecting backward HOm6pTERA (Page 73) 

6. Hind wings not folded, similar to the fore wings; social si>ecies, living in colonies. 

Termites IS6PTERA (Page 17) 

Hind wings folding, broader than the fore wings 7 

7. Usually rather large or moderately large species; antennae lengthened and 

thread-like; prothorax large and free from the mesothorax; cerci present; 

fore wings rarely minute, usually long 8 

Very small active species; antennae short, with few joints; no cerci; fore wings 
minute; prothorax small. Rare, short-lived insects, parasites of other 
insects, usually wasps and bees. Males of STREPSlPTERA (Page 41) 

8. Hind femora not larger than the fore femora; mute species; body more or less 

flattened with the wings superposed when at rest; tergites and sternites 

subequal 9 

Hind femora almost always much larger than the fore femora, jumping si>ecies, 
if not (Gryllotalpa) the front legs broadened for burrowing; species capable 
of chirping or making a creaking noise; body more or less cylindrical, the 
wings held sloping against the sides of the body when at rest; tergites usually 
larger than the sternites. Grasshopi>ers, Katydids, Crickets 

0RTH6PTERA (Page 13) 

9. Body elongate; head transverse, vertical, free, not set into the very long 

prothorax; front legs spined, formed for grasping prey; deliberate movers. 

Mantis MANTOIDEA (Page 16) 

Body oval, much flattened; head nearly concealed imdemeath the oval prono- 
tum; legs similar and fitted for rapid running, the coxae large. Roaches 

BLATTOlDEA (Page 16) 
6 
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Key to the Orders of Insects, 7 

10. Abdomen tenninated by movable forceps; antemise long and slender; fore wings 
short, hind wings nearly circular, delicate, radially folded from near the 

center; elongate insects. Earwigs DERMAPTERA (Page 15) 

Abdomen not terminated by forceps; antennae of various forms but usually 
eleven-jointed; fore wings usually sheathing the abdomen; generally hard- 
bodied species. Beetles C0LE6PTERA (Page 30) 

\11. With four wings 12 

With but two wings (the mesothoracic) usually outspread when at rest 27 

12. Wings long, very narrow, the margins fringed with long hairs, almost veinless; 

tarsi one- or two- jointed, with swollen tip; mouth without biting mandibles, 
fitted for sucking; no cerci; minute species. Thrips 

THYSAN6PTERA (Page 15) 

Wings broader and most often supplied with veins, if rarely somewhat linear 

the tarsi have more than two joints and the last tarsal joint is not swollen, 13 

13. Hind wings with the anal area folded in plaits, fan-like, in repose, larger than 

the fore wings; antennae prominent; veins usually numerous; larvae aquatic, 14 
Hind wings not folded, not larger than the fore wings, the anal area small and 
not separated 16 -^ 

14. Tarsi five-jointed; cerci not pronounced 15 

Tarsi three-jointed; body rather flattened, with jointed cerci; wings at rest over- 
lapping the abdomen; species of moderate to large size. Stone-flies 

PLEC6PTERA (Page 44) 

15. Costal area with few crossveins; wings with the siuiace hairy; prothorax small; 

species of small to moderate size. Caddice-flies 

TRICH6PTERA (Page 46) 
Costal area with many crossveins; prothorax rather large; si>ecies of moderate 

to large size MEGAL6pTERA (Page 44) 

^6. Antennae short and inconspicuous; wings netveined with numerous crossveins; ' 

larvae aquatic. (SUBULICORNIA) : 17 

Antennae larger, distinct, if rarely small the crossveins are few; larvae terres- 
trial 18 

17. Hind wings much smaller than the fore wings; abdomen ending in long, thread- 

like processes; sluggish fliers. May-flies . PLECT6PTERA (Page 43) 

Hind wings nearly like the fore wings; no caudal setae; vigorous, active fliers, 
often of large size. Dragon-flies, Damsel-flies ODONATA (Page 43) 

18. Head produced into a mandibulate beak; hind wings not folded; wings usually 

with color pattern, the crossveins numerous; male genitalia forming a swollen 
pincers-like termination of the abdomen. Scorpion-flies 

PANORPAT^ (Page 46) 
Head not drawn out as a beak; male abdomen not f orcipate 19 

19. Mouth mandibulate 20 

Mouth haustellate, the mandibles not formed for chewing; no cerci; crossveins 

few 25 ' 

20. Tarsi five-jointed; no cerci 21 

Tarsi two-, three- or four-jointed; veins and crossveins not numerous .... 23 
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8 Key to Families of North American Insects. 

21. Prothorax small or only moderately long 22 

Prothorax very long and cylindrical; antennse many-jointed; crossveins nu- 
merous RAPHIDIOfDEA (Page. 44) 

22. Wings similar, with many veins and crossveins, costal cell almost always filled 

with crossveins; prothorax more or less free. If the neuration is very rarely 
reduced (Coniopteryx) the wings are powdered. .NEUR6pTERA (Page 45) 
Wings with relatively few angular cells, the costal cell without crossveins; hind 
wings smaller than the fore pair; prothorax fused with the mesothorax; 
abdomen usually constricted at the base ai^d ending in a sting or specialized 
ovipositor. Wasps, Bees, etc HYMEN6pTERA (Page 19) 

23. Prothorax well developed; wings equal in size, held superimposed on the abdo- 

men when at rest 24 

Prothorax inconspicuous; hind wings smaller than the fore wings; tarsi two- 
or three-jointed; wings at rest held roof-like against the abdomen 

CORRODfiNTIA (Page 17) 

24. Tarsi apparently four-jointed; social species, living in colonies 

IS6pTERA (Page 17) 
Tarsi three-jointed, the front metatarsi swollen; solitary; southern species 

EMBimtNA (Page 42) 

25. Wings not covered with scales, usually transparent, not outspread when at 

rest; prothorax large; antennse with few joints 26 

Wings and body covered with scales, the wings well developed and pictured; 
prothorax small; antennae many-jointed. Moths and Butterflies 

LEPID6PTERA (Page 48) 

26. Beak arising from the back of the head H0M6PTERA (Page 73) 

Beak arising from the front part of the head HEMIPTERA (Page 76) 

27. Mouth not functional; abdomen furnished with a pair of caudal filaments. .28 
Mouth-parts forming a proboscis, only exceptionally vestigial; abdomen with- 
out caudal filaments; hind wings replaced by knobbed halteres. Flies, 
Mosquitoes, Midges DIPTERA (Page 61) 

28. No halteres; antennae inconspicuous; crossveins abundant. A few rare May- 

flies PLECT6PTERA (Page43) 

Hind wings represented by minute hook-like halteres; antennse evident; cross- 
veins lacking. Males of Scale-insects H0M6PTERA (Page 73) 

29. Body more or less insect-like, i. e. with more or less distinct head, thorax and 

abdomen, and jointed legs, and capable of locomotion 30 

Without distinct body parts, or without jointed legs, or incapable of locomo- 
tion ; 70 

30. Terrestrial, breathing through spiracles 31 

Living in the water; usually gill-breathing, larval forms 59 

Parasites on warm-blooded animals 65 

31. Mouthparts vestigial, retracted in the head and scarcely or not at all visible; 

underside of the abdomen with styles or other appendages; very delicate 

small or minute insects .• 32 

Mouthparts mandibulate, formed for chewing 38 

Mouthparts haustellate, formed for sucking 55 
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Key to the Orders of Insects. 9" 

32. Abdomen consisting of ten or eleven segments, no ventral sucker at its base» no> 

terminal springing apparatus 33 

Abdomen consisting of six segments or less, with a forked sucker on the first 
ventral segment and usually with a springing apparatus (furcula) near the 
tip beneath. (Qass COLLfiMBOLA) 37 

33. Basal three segments of the abdomen with ventral styles; antennae absent; 

no cerci but a short anal tube present; head pear-shaped; prothorax short. 

(Class MIRIENTOMATA) PROXftRA (Page 83) 

Ventral styles occurring to the seventh segment; antennae thread-like; cerci 
present; prothorax not short " 34 

34. Body never scaly; mouthparts concealed except for the palpi; apex of the ab- 

domen without a median process. (Class CAMPODEOfDEA) 35 

Body usually covered with minute scales; tips of the mouthparts visible; abdo- 
men with a median cerciform appendage. (Class THYS ANtlRA) 3ff 

35. Eleventh tergite nearly or quite covered by the tenth; cerci jointed; anal 

valves very distinct RHABDURA (Page 82) 

Eleventh tergite fused with the tenth; cerci single-jointed forming strong 
forceps; anal valves not distinct DICELLtRA (Page 82) 

36. Body flattened; eyes not extending over the front; maxillary palpi five- or six- 

jointed; eleventh tergite partly covered by the tenth 

LEPISMATOlDEA (Page 81) 
Body convex above; eyes large, extending over the front; maxillary palpi seven- 
jointed; eleventh tergite not covered by the tenth 

MACHILOIDEA (Page 81) 

37. Abdomen comprising six evident segments; body lengthened, subcylindrical; 

fourth segment of the abdomen often much lengthened 

ARTHROPLEdNA (Page 82) 

- Abdominal segments in part fused; body subglobular, the abdomen little longer 

than wide SYMPHYPLEONA (Page 83) 

38. Underside of abdomen entirely without legs 39- 

Abdomen bearing false legs beneath which differ from those of the thorax; body 

cylindrical, the thorax and abdomen not distiActly separated; larval forms . 54 

39. Antennse long and distinct : 40 

Antennse short, not pronounced; larval forms 5^ 

40. Abdomen terminated by strong movable forceps; prothorax free. Earwigs 

DERMApTERA (Page 15) 
Abdomen not ending in forceps 41 

41. Abdomen not strongly constricted at the base, broadly joined to the thorax, 42 
Abdomen strongly constricted at the base; prothorax fused with the meso- 

thorax. Ants, etc HYMEN6PTERA (Page 19) 

42. Head not prolonged into a beak : 43- 

Head produced into a mandibulate beak; species found about snow. (Boreus)' 

PANORPATJE (Page 46) 
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10 Key to FamUiea of North American Insects. 

-43. Very small (three millimeters) louse-like jmnping species; prothorax incon- 
spicuous. Book-lice. C0RR0D£NTIA (Page 17) 

Larger, or at least not louse-like species; prothorax large 44 

44. Hind legs fitted for jumping, the femora enlarged; wing-pads of larvse when 

present in inverse position, the metathoracic overlapping the mesothoracic 

0RTH6PTERA (Page 13) 
Hind legs not enlarged for jumping; wing-pads, if present, in normal posi- 
tion 45 

45. Prothorax much longer than the mesothorax; front legs fitted for grasping 

prey ! MANTOIDEA (Page 16) 

Prothorax not greatly lengthened 46 

46. Cerci present; antennae usually with more than fifteen joints, often many- 

jointed 47 

No cerci; body often hard-shelled; antennse usually with eleven joints 

C0LE6pTERA (Page 30) 

47. Cerci with more than three joints 48 

Cerci short, with one to three joints 49 

48. Body flattened and oval; head inflexed; prothorax oval. Roaches. 

BLATTOlDEA (Page 16) 
Body elongate; head nearly horizontal; prothorax quadrate. 

GRYLLOBLATTOlDEA (Page 13) 

49. Tarsi five-jointed; body very slender and long. Walking-sticks 

PHASMOlDEA (Page 14) 
Tarsi two- to four-jointed; body not linear 50 

50. Front tarsi not enlarged 51 

Front tarsi with the first joint swollen EMBIIDtNA (Page 42) 

51. Tarsi apparently four-jointed; cerci with several joints; antennae with nine to 

thirty joints IS6PTERA (Page 17) 

Tarsi two-jointed; cerci one-jointed; antennae nine-jointed; minute species 
restricted to the East Indies ZORAPTERA (Page 17) 

52. Body cylindrical, caterpillar-like PANORPATAE (Page 46) 

Body more or less depressed, not caterpillar-like 53 

^3. Mandibles united with the corresponding maxillae to form sucking jaws 

Larvae of Neur6ptera 
Mandibles almost always separate from the maxillae 

Larvae of Cole6ptera, Raphidioidea, Strepsiptera 

54. False legs numbering five pairs or less Larvae of Lepid6ptera 

False legs numbering six to eight pairs 

Most larvae of suborder Chalastogdstra, Hymen6ptera 

55. Body bare or with few scattered hairs 56 

Body densely clothed with hairs or scales; proboscis if present coiled under the 

head. Moths LEPID6PTERA (Page 48) 

56. Last tarsal joint swollen and with no claws; mouth consisting of a triangular 

unjointed beak; minute species. Thrips . . . .THYSAN6PTERA (Page 15) 
Tarsi not bladder-like at the tip, and with distinct claws 57 
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57. Prothorax distinct 58 

Prothorax small, hidden when viewed from above DtE^TERA. (Page 61) 

58. Beak arising from the front part of the head. . . .HEMIPTERA (Page 76) 
Beak arising from the back part of the head. . . .HOMOPTERA (Page 73) 

59. Mouth mandibulate 60 

Mouth haustellate, forming a strong pointed inflexed beak 

Nymphs of Hemiptera 

60. Body not encased in a shell made of sand, i>ebbles, leaves, etc 61 

Case-bearing forms. Periwinkles Larvae of Trich6ptera 

61. Abdomen furnished with external lateral gills or respiratory processes (a few 

Coleoptera here also) 62 

Abdomen without external gills 63 

62. Abdomen terminated by two or three long feathery gill-processes 

Larvae of Plect6ptera 
Abdomen with short end-processes Larvae of Megal6ptera 

63. Lower lip strong, extensile, and furnished with a pair of opposable hooks 

Larvae of Odonlita 
Lower lip not capable of being thrust forward and not hooked 64 

64. The three divisions of the thorax loosely united; antennae and caudal filaments 

long and slender Larvae of Plec6ptera 

Thoracic divisions not constricted; antennae and caudal filaments short 

Larvae of Cole6ptera 

^5. Body flattened 66 

Body strongly compressed; mouth formed as a sharp inflexed beak; jumping 
species. Fleas SUCTORIA (Page 72) 

66. Mouthparts formed for biting (chewing) 67 

Mouthparts formed for piercing and sucking 68 

67. Mouth inferior; cerci long; African species parasitic on rodents 

DIPLOGLOSSATA (Page 14) 
Mouth anterior; no cerci; generally elongate-oval in/sects with somewhat tri- 
angular head; parasites of birds or mammals. Biting-lice 

MALLOPHAGA (Page 18) 

68. Antennae exserted, visible, though rather short 69 

Antennae inserted in pits, not visible from above 

Pupiparous DfPTERA (Page 61) 

69. Beak unjointed; tarsi formed as a hook for grasping the hairs of the host; i>er- 

manent parasites. Lice. . ". SIPHUNCULATA (Page 18) 

Beak jointed; tarsi not hooked; temporary parasites 

HEMfPTERA (Page 76) 

70. Legless, grubs, maggots or borers; locomotion effected by a squirming motion. 

Larvae of some beetles, flies, moths, ants, bees and wasps. If living in the 
body of wasps or bees, with the head exposed, compare the females of 
Strepsiptera. 
Sedentary forms, incapable of locomotion 71 
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71. Small degraded forms bearing little superficial resemblance to insects, with a 

long slender beak, and usually covered with a waxy scale or powder or cot- 
tony tufts; living on various plants. Scale insects 

H0M6PTERA (Page73> 

Body quiescent, but able to bend from side to side; not capable of feedings 

enclosed in a skin which is tightly drawn over all the members, or which 

leaves the limbs free but folded against the body; sometimes free, sometimes 

enclosed in a cocoon or in a shell formed from the dried larval skin 72. 

72. The skin encasing the legs, wings, etc., holding the members tightly against the 

body; prothorax small; a proboscis showing 73- 

Legs, wings, etc., more or less free from the body; biting mouthparts show- 
ing 74 

73. Proboscis long; four wing-cases; sometimes in a cocoon. .Pupce of Lepid6ptera 
Proboscis short; two wing-cases Pupae of Diptera 

74. Prothorax small, fused into one piece with the mesothorax; sometimes enclosed 

in a loose cocoon Pupae of Hymen6ptera 

Prothorax larger and not closely fused with the mesothorax 75 

75. Wing-cases with few or no veins Pupae of Cole6ptera 

Wing-caaes with a number of veins Pupae of Neur6pteroid Orders 
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ORDER GRYLLOBLATTOIDEA. 

Elongate, flattened, wingless insects measuring over one inch in 
length. Head nearly horizontal, free, eyes small, no ocelli, anten- 
nae long and thread-like, arising from the front of the head, mandi- 
bles strong; prothorax large, quadrate, free; legs formed for Tun- 
ning, similar, coxae close together, tarsi five-jointed; cerci long, 
filiform, eight-jointed, ovipositor long and sword-shaped. 
<GryUoblatta.) (PL 2, fig. 19.) GRYLLOBLATTID^ 

ORDER ORTHOPTERA. 

{ULONATA, part; SALTATORIA.) 

Small to large, jumping species usually possessing a device on the 
wings for making a creaking sound; hind femora almost always 
very much stouter basally, or longer, or both, than the middle 
femora; wings of adults reposing over the abdomen, the fore wings 
toughened, narrower and thicker than the membranous, plaited 
hind pair; sometimes the wings vestigial or completely absent; 
head usually vertical; ovipositor almost always free; mouthparts 
<}onspicuous, mandibulate; metamorphosis gradual, the yoimg 
resembling the adidts, but with the small wings in a reversed 
position in the last two nymphal stages, the hind wings then 
overlapping the fore wings. 

1. Antennse almost always shorter than the body, generally thread-like and never 
distinctly tapering, joints distinct, often flattened; ocelli three; tarsi three- 
jointed, alike on all the legs; ovipositor short; auditory organs, if present, at 

the base of the abdomen 2 

Antennae generally longer than the body, filamentous, delicately tapering; 
ocelli often absent; ovipositor usually long; auditory organ usually near base 
of front tibiae 3 

4. Claws with a pad (arolium) beneath and between them; pronotum at most- 
extending over only the extreme base of the abdomen (PL 1. fig. 7); fore 
wings generally well developed. Locusts, Grasshoppers. (Melandplus 
[M. spreiust Rocky Mountain locust], Chort6phaga; Hippiscus, Dissosteira 

\D. caroBna, Carolina, locust].) (PI. 1, fig. 8) ACRIDIID^ 

Claws without arolium; pronotum extending over the abdomen (PL 1, fig. 6); 
fore wings vestigial, consisting of small scales at the base of the usually large 
hind wings. Grouse-locusts, Pigmy locusts. (Tettix) (PL 1, figs. 10, 11.) 

tettIgid^ 

13 
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14 Key to Families of North American Insects, 

3. Tarsi four-jointed; ovipositor usually long and sword-shaped; ocelli generally 

absent; fore wings, when present, with the sides sloping. Katydids, Green 
or long-homed grasshoppers. (Scudddria, Conoc^phalus, Ceuth6philus 
[Cave^ricket].) (PI. 1, figs. 2, 3, 4.) {TETTIGONIDM, PHASGON- 

URIDM) LOCtJSTID^ 

Tarsi three-jointed; ovipositor, when present, exserted and needle-shaped,, 
sometimes upcurved or with the tip enlarged; fore wings, when present, flat 
above, and with the sides bent abruptly downward. (GRYLLODEA) . . .4 

4. Front legs more or less broadened and fitted for burrowing; females without 

ovipositor 5 

Front legs slender, fitted for walking; female with needle-shaped ovipositor, 
which may sometimes be reduced in size. Crickets. (Gryllus, (EdUithus 
[Tree crickets], Mynnec6phila.) (PL 1, figs. 12, 13.) (ACHtJTIDJE) 

GRYLLJDM 

5. Two large ocelli; front tibiae dilated, their outer edge strongly toothed; hind 

femora scarcely enlarged; tarsi three-jointed; over 25 mm. in length. Mole 

crickets. (Giyllotfilpa.) (PI. 1, figs. 9, 14.) GRYLLOTALPID-® 

Three small ocelli; front tibise scarcely dilated, but with' three or four strong 
spines at apex; hind femora greatly enlarged; tarsi one-jointed; less than 
.10 mm. in length. (Tridfictylus.) (PL 1, fig. 5.). . . .TRIDACTYLID.^ 

ORDER PHASMOIDEA. 

(GRESSORIA.) 

Large, wingless, slow-moving, slender, plant-eating insects with 
long, thin legs. Body narrowly cylindrical, head rather hori- 
zontal, generally rounded, ocelli often absent; mouth rather 
anterior, mandibles strong, antennae coarse, comprising more than 
twenty joints; prothorax very short, front legs similar to the 
others, coxae small and distant, tarsi five-jointed; cerci present 
but unsegmented. Metamorphosis very slight. Walking-sticks. 

Diapheromdra, Bacillus.) (PI. 1, fig. 1.) PHAsMID^ 

ORDER DIPLOGLOSSATA. 

{DEBMODERMAPTERA) 

Moderate sized, flattened, wingless species parasitic on rodents. 
Head movable, rather horizontal, mouth underneath, mandibles 
strong, no eyes, antennae short; prothorax free, large; legs alike, 
tarsi three-jointed; cerci long, but unsegmented. Metamorphosis 
imperceptible. 

One family H£MIM£RID^, restricted to South Africa. 
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ORDER DERMAPTERA. 

(EUPLEXOPTERA; EUDERMAPTERA.) 

Elongate, but small insects with the abdomen terminating in a 
pair of strong movable forceps. Fore wings horny, but short, hind 
wings large, nearly circular, radially folded from near the center 
(PL 1, fig. 18), when folded, projecting slightly beyond the upper 
pair; mouth mandibulate; antennae long and slender. Metamor- 
phosis incomplete. Earwigs. 

1. Metapygidium and telson not reduced, nearly as large as the pygidium whichi 

is relatively small; head depressed, truncate or concave posteriorly; femora 
compressed and usually keeled; tropical earwigs. (Pyragra, Pyragr6psis.) 

(PI. 1, fig. 15.) pygidicrAnid^ 

Metapygidium and telson much reduced, very greatly smaller than the pygidium 
which is relatively very large and sometimes with complex processes i 

2. Metapygidium and telson although reduced in size, still present as distinct 

plates, if sometimes lost in the pygidium, the latter is fused with the last 
dorsal segment to form a horizontal squamopygidium; femora not com- 
pressed or keeled; head gently convex. (AnisolUbis, Labid^ra.) (PL 

1, fig. 17.) LABIDtlOD-ffi 

Metapygidium not distinct; pygidiimi well developed, often provided with com- 
plex processes 3 

3. Second joint of tarsi simple, not lobed nor dilated. (Libia, ProlUbia.) 

LABtm.^ 

Second joint of tarsi with a dilated lobe on each side. (Forficula, Ddru.) (PL 

1, fig. 16.) FORFICtLID^ 

ORDER THYSANOPTERA. 

(PHYSOPODA.) 

Small or minute, slender species with the wings often absent or 
reduced in size, feeding usually on plant sap. Head vertical, 
free; eyes well developed; usually three ocelli; mouthparts fitted 
for sucking, inferior, frequently asy metrical; prothorax free; 
wings, when present, very narrow, usually with long marginal 
fringes, the venation greatly reduced; legs similar, tarsi one- or 
two-jointed, with a bladder-like or hoof -like enlargement at tip; 
no cerci. Metamorphosis gradual, the young very similar to 
the adult. 

1. Female with a saw-like ovipositor (PL 2, fig. SI); last segment of female abdo- 
men conical, that of the male broadly rounded; wings usually present, the 
fore pair strongest, usually with more or less well developed veins and 



Digitized by 



Google 



16 Key to Families of North American Insects, 

always at least one longitudinal vein reaching from base to apex; wing 
membrane with microscopic hairs. (Suborder TEREBRANTIA) 2 

Female without a modified ovipositor, the last segment of the abdomen tubular 
in both sexes; wings often absent, both pairs similar in structure, the 
fore wings with only a median longitudinal vein which does not reach to the 
tip of the wing; wing membrane without microscopic hairs. (Suborder 
TUBULIFERA.) (Phloeothrq)s, Trtchothrips, Cryptothrips.) 

PHLCEOTHRfPID^ 

£. Ovipositor curved upwards; fore wings broad, rounded and with prominent 

veins; antennae nine-jointed, (.ffidlothrips) ^OLOTHRfPID^ 

Ovipositor curved downwards; wings when present usually narrow and pointed 
at tips; antennae seven- to ten-jointed. (Thrfps [T. idbaci. Onion Thrips] 
Eilthrips [E, p^ri. Pear Thrips; E. tritici. Strawberry Thrips], Hdliothrips 
[H. hcBmorrhoidalis, Greenhouse Thrips].) (PL 2, figs. 21, 31.) 

THRfPID^ 

ORDER MANTOIDEA. 

Large, poor-flying, deliberate-moving, predatory species with 
long, spined front legs, which are formed for grasping prey. Body 
elongate; head freely movable, not inserted in the prothorax, eyes 
prominent; three ocelli; mouth inferior, mandibles strong, antennae 
filaraent-like, comprising many similar joints; prothorax always 
lengthened and movable; wings dissimilar, overlapping on the 
abdomen; cerci jointed. Metamorphosis incomplete. Praying 
Mantis. 

(Stagmomfintis.) (PI. 2, fig. 22.) mAnTID^ 

ORDER BLATTOIDEA. 

iOOTHECARIA, CURSORIA.) 

Moderate-sized, broadly oval, flattened, quick-running insects. 
Head free but inflexed so as to be nearly or quite concealed be- 
neath the pronotum, the mouth posterior or nearly so, mandibles 
strong, usually two ocelli; antennae long, filamentous, many- 
jointed; prothorax large, movable, usually transverse; wings 
when present overlapped on the abdomen; fore wings parchment- 
like, containing many . veins, hind wings radially folding; legs 
strong, alike, coxse large; cerci prominent and jointed. Metamor- 
phosis slight. Roaches. 

(Phyllodrdmia, {^BlaiUUa) [P, germdnica, Croton bug], Periplandta, Isch- 
n6ptera, BUltta.) (PI. 2, figs. 23, 25.) BLATTID.fi 
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ORDER ZORAPTERA. 

Minute, wingless, agile, terrestrial, predatory species. Body 
flattened, head somewhat inclined, antennae moniliform, nine- 
jointed, mandibles strong, eyes vestigial; thorax as long as the ab- 
domen, prothorax large; abdomen with ten segments, cerci one- 
jointed; legs similar, formed for running, tarsi two-jointed. 

Odc famUy, ZOROTfPID^, restricted to the East Indies. (PL 2, fig. 26.) 

ORDER ISOPTERA. 

Small to middle-sized, elongate, feeble insects living in colonies 
and occurring as sexual individuals, soldiers and workers; usually 
with weak chitinization. Head large, free, rather vertical, eyes 
and ocelli present or absent, mandibles often large, antennae 
filamentous; prothorax large, free; legs similar, formed for run- 
ning, tarsi apparently four-jointed; wings similar, narrow and 
long, superimposed over the abdomen, soldiers and workers wing- 
less; cerci short. Metamorphosis very imperfect. White ants, 
Termites. 

Tarsi with an apical sole-like pad; eyes present, mandibles toothed; pronotum 
flat; wings reticulate; fontanel absent. (Tenii6psis, Calot^nnes.) 

PROTERMfrm^ 

Plantula absent; mandibles not strongly toothed; pronotum convex; wings not 
strongly reticulate; vertex with fontanel. (T6nnes, Eutennes.) (PL 2, figs. 24, 
27, 28.) (METATERMtTID^) TERMITID^ 



ORDER CORRODENTIA. 

iPSOCOPTERA, COPEOGNATHA.) 

Small or minute,* mandibulate insects with long slender antennae, 
the body rather stout, the prothorax small, tarsi two- or three- 
jointed. Metamorphosis incomplete. 

Wings well developed; ocelli present. Bark living insects. (Csecflitis, Psdcus.) 
(PI. 2, fig. 29.) PS6CID^ 

Wings absent, or at most a single small pair of mesothoracic wings present; ocelli 
absent. (Tr6ctes, [T, divinatdria. Book-louse], Atropos, Psocin^lla.) (PI. 
2, fig. 30.) ATR6PID^ 
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ORDER MALLOPHAGA. 

(LIPOPTERA.) 

Small wingless insects averaging two mm. and very rarely over 
five mm. in length. Body oval, or elongate, very strongly flattened; 
usually strongly chitinized and generally with a conspicuous color 
pattern of pale or yellowish markings contrasting with spots or 
bands of dark brown or black. Mouth anterior, mandibles 
strong, antennae three- to five- jointed; prothorax free; legs short, 
no cerci. Metamorphosis very incomplete. External parasites 
of birds, more rarely of mammals during entire life, feeding on 
feathers, fur or skin. (Bird Lice, Biting Lice.) 

1. Antennse filamentous, exposed, three- or five-jointed; maxillary palpi absent; 

mandibles vertical; meso- and metathoracic segments usually fused. 

Suborder ISCHNOCERA 2 

Antennae clavate or capitate, concealed, four-jointed; maxillary palpi four- 
jointed; mandibles horizontal; meso- and metathoracic segments with a 
sutural line usually visible. Suborder AMBLYCERA 8 

2. Antennse three- jointed; tarsi with a single claw; infesting mammals. (Trichod^es 

IT, IMus, Dog Louse].) TRICHODfiCTID-ffi 

Antennae five-jointed; tarsi with two claws; infesting birds. (Doc6phorus, 
Nfrmus, Lipetais.) (PL 2, figs. 34, 35.) PHIL0PT£RID^ 

3. Tarsi with a single claw; infesting mammals. (G^opus.). . .GYROP(3dID^ 
Tarsi with two claws; infesting birds (except in a few cases). (M^nopon, 

Trindton.) LI0TH£ID-« 

ORDER SIPHUNCULATA. 

(ANOPLURA, PSEUDORHYNCHOTA, PARASITA, PHTHIRAPTERA, 

ELLIPOPTERA.) 

Small, more or less flattened, wingless parasites of mammals. 
Head free, horizontal; eyes reduced or absent; mouth anterior, 
comprising an unjointed, fleshy beak; antennae short; thorax 
fused; legs similar; tarsi single- jointed, forming a claw at the end 
of the tibia; no cerci; metamorphosis very slight. True lice. 

1. Body flattened; spiracles only at each side of the mesothorax and on abdominal 
segments three to eight; antennae three- or five-jointed; tibia with a thorn- 
shaped projection 2 

Body thick and stout; mesothorax and metathorax each with a pair of spiracles 
as well as abdominal segments two to eight; eyes absent; tibia with a stout» 
short, thorn-like projection; antennie fom*- or five-jointed; entire body sup- 
plied with thorn-like bristles. (Eclunophthlrms.) . .ECHINOPHTHIRIIDJS 
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St, Eyes large, convex, distinctly pigmented; fultuiw very strong and broad arms; 
proboscis short, hardly reaching the thorax. (PhthMus [P. inguirudis^ 
Crab-louse] Pediculus [P. cdjntis. Head-louse; P. vestimSnti, Body-louse]), 

(PI. 2, figs. 32, 33) PEDICtrUD-ffi 

Eyes very indistinct or wanting; fulturse very narrow and closely applied to the 
pharynx; beak very long. (Hsematopinus [H. iirius, Hog-lousej.) 

H^MATOPfNID^ 

ORDER HYMENOPTERA. 

(PHLEBOPTERA.) 

Moderate sized, small or minute, rarely very large; four mem- 
branous wings, the fore pair larger and more completely veined; 
venation rather complete but not complex, sometimes greatly re- 
duced; mouth-parts mandibulate, but the njaxillse usually adapted 
for lapping liquid food; antennae variable; ocelli present; pro- 
thorax not free; legs similar; tarsi usually five-jointed; abdomen 
usually with six or seven visible segments; no cerci; ovipositor of 
female usually sting-like, sometimes saw-like, occasionally greatly 
elongate. Metamorphosis complete; larvae legless in the higher 
forms. Habits variable, phytophagous, predatory, or parasitic. 
Saw-flies, Wood-wasps, Ichneumon-flies, Ants, Wasps and Bees. 

1. Abdomen broadly sessile, attached over a large area (PI. 4, fig. 83); larvae with 

legs present, usually well developed; trochanters two-jointed (PI. 4, fig. 63); 
hind wing with three basal cells. Suborder CHALASTOGASTRA 

(^symphPta, sessilivSntres, phytophaga, tere- 

BRANTIA) 2 

Abdomen petiolate or subpetiolate, never broadly sessile (PL 4, figs. 76, 77); 
larvae legless; trochanters one- or two-jointed; hind wing with less than 
three basal cells. Suborder CLISTOGASTRA (= APOCRITA) 12 

2. Fore wings with three radial cells, i. e. two radial cross veins present; antennae 

many jointed, but with the three basal joints strongly developed, the third 
very long. (Macroxyela, Xyela^ Odontophyes) (PI. 3, fig. 36) 

XYtUDM 

Fore wings with only one or two radial cells, only one or no radial crossvein 

present 8 

3. Costal cell divided by a distinct longitudinal vein (the subcosta) ; antennae slen- 

der, becoming very thin apically, many-jointed; radial cell with one cross- 
vein. (Pamphilius) (= Lyda), Neurdtoma, Bactr6cerus (LYDIDJS) 

PAMPHILllD-® 
Costal cell not divided 4 

4. Anterior tibiae with a single apical spur 5 

Anterior tibiae with two apical spurs. Saw-flies. (TENTHREDINOIDE A .) . 8 
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5. Fore wings with only two cubital cells; antennae inserted much below the lower 

margin of the eyes, beneath a frontal ridge; vertex tuberculate. (Oryssus) 

ORYSSID^ 
Fore wings with three or four cubital cells 6 

6. Pronotum nearly truncate or weakly emarginate behind; mesonotum short* 

not extending much beyond the anterior margin of the tegulse; abdomen 
more or less compressed; antennse filiform, many-jointed. (Cdphus [C. 

pygmxBUs, Wheat-stem Saw-fly], JItaus.) C£PHID£ 

Pronotum deeply curved or emarginate behind; mesonotum longer, extending 
well beyond the anterior margin of the teguke 7 

7. Parapsidal furrows present; fore wings with a transverse intercostal vein; no 

triangular plate at the apex of the abdomen; prothorax conical. (Xiphydria.) 

XIPHYDRtm^ 

Parapsidal fiurows absent; fore wings without an intercostal vein; apex of 

abdomen with a triangularly shaped plate; prothorax subquadrate. (Trd- 

mex, Sirex, Paurtais) (PI. 3, fig. 39) iUROCERIDM) SmfCID-® 

8. First parapterum (a small, more or less triangular plate just behind the pro' 

thoracic spiracle and above the mesopleura) present 9 

First parapterum absent; mesosternum not separated from the mesopleura by 
an hnpressed Ime (Acordul^era) PTERYG0PH6RID-® 

9. Abdomen angled laterally so that the dorsal sclerites are sharply divided into 

a dorsal and ventral surface; antennae clubbed. (Cimbez [C. americana. 

Willow Saw-fly], Trichiosdma, Zarflea) CIMBfCID^ 

Abdomen not sharply angled laterally; antennae not clubbed 10 

10. Mesopleura separated from the mesosternum by an impressed line; antennae 

three-jointed, the third joint very long (Hyl6toina(= Arge), Sterictfphora) 

HYL0T6MID-® 

Mesopleura not separated by an impressed line; antennae with more than six 

joints 11 

11. Antennae serrate (female) or pectinate (male), eighteen- to twenty-six-jointed. 

(Diprton (= Lophyrus) [Pine Saw-flies] DIPRl6NID-ffi 

Antennae filamentous, with seven to twelve, usually nine, joints. (Ddlerus, 
N€matus, Macrdphya, Tenthred€lla) (PI. 3, fig. 37) . .TENTHREDlNID-ffi 

12. Hypopygidium divided, or never closely united with the pygidium, the ovi- 

positor issuing some distance before the tip of the abdomen, from its ventral 

surface (PI. 4, fig. 79) 13 

Hypopygium entire and closely united with the pygidium, the sting or ovi- 
positor always issuing from the tip of the abdomen (PL 4, fig. 82) 44 

13. Winged * 14 

Wingless 25 

14. Fore wings with a stigma which is rarely very slender or linear; costal vein 

well developed as far as the stigma (PI. 3, figs. 42, 43); abdomen usually 
with the ventral segments membranous and with a median fold; antennae 
usually with more than sixteen joints; wing venation ordinarily well de- 
veloped. (ICHNEUMONOIDEA.) 15 
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Fore wings without a stigma, the marginal vein if present, linear, not stigmated; 
costal vein entirely absent or much thinner than the subcostal (PI. 3, figs. 
44, 46); abdomen with the ventral segments hard and chitinous, without 
a median fold; antennsewith not more than sixteen joints (in our genera); 
wings with very incomplete venation ^i 

15. Costal and subcostal veins separated, enclosing a narrow costal cell (PI. 3, fig. 

38) 16 

Costal and subcostal veins confluent, no costal cell (PL 3, fig. 42) 18 

16. Abdomen inserted on the thorax far above the hind coxae; antennae with thir- 

teen or fourteen joints. (Foenus, Evdnia, Prist&ulacus) (PL 3, figs. 38, 43). 

EVANtm^ 
Abdomen inserted normally, low down and quite close to the hind coxae ... 17 

17. Antennae foiui^een- jointed; body of the abdomen beyond the petiole compressed, 

ovate or rounded; ovipositor short. (Roprdnia.) ROPRONtlD.£ 

Antennae very slender, with thirty joints or more; abdomen elongate; ovipositor 
long. (St€phanus.) ST£PHAinD.£ 

18. Mandibles abnormal, their attachment reversed so that the cutting edges face 

outward, laterally instead of inward, and so do not meet when the jaws are 

closed. (Dacnftsa, Aphser^, Alysia.) ALYSllD.£ 

Mandibles normal, their tips meeting when closed 19 

19. Ventral abdominal segments soft and membranous, with a median fold 20 

Ventral abdominal segments hard, chitinous, without a median fold; second and 

third segments covering most of the abdomen. (Myersia, Thaumatotypidea.) 

MYERSllD.£ 

20. Front wings with two reciurent nervures (except in the rare genus Fharsalia) ; 

none of the dorsal abdominal segments fused together, all freely movable. 
(Ichneumon, Cryptus, Linmdrium, Ophion, Tiyphon, Pimpla) (PL 3, fig. 42; 

PL 4, fig. 63; PL 5, fig. 85) ICHNEUM6NID^ 

Front wings with only one recurrent nervure (PL 3, fig. 40); second and third 
segments of abdomen usually immovably united 21 

21. Abdomen inserted on the thorax high above the hind coxae; rare insects. (Cap- 

itdnius (= Cenoccelius).) CAPITONto-ffi 

Abdomen inserted close to the hind coxae; a very exteasive group. (Lysiphldbus, 
Metedrus, Cheldnus, Microg&ster, Brecon, Rhdgas) (PL 3, fig. 40; PL 4, 
fig. 76) BRAC6NID-® 

22. Sides of the pronotum extending back to the tegulae; antennae not elbowed. 

GallFlies. (CYNIPOlDEA.) 23 

Pronotum not extending back to the tegulae (PL 4, fig. 73); antennae more or 
less distinctly elbowed. Chalcis Flies (CHALCIDOIDEA.) 30 

23. Dorsal abdominal plates meeting along the venter, and entirely enclosing all 

the ventral plates, except sometimes a part of the hypopygium. (Eucdila, 

Aliatria.) FIGfTlD-® 

Dorsal abdominal plates usually extending well down on the sides of the abdo- 
men, but not meeting along the venter; all or nearly all of the ventral plates 
visible 24 
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24. Basal joint of hind tarsi twice as long as the others united, the second with a 

long, spined process externally; abdomen greatly compressed, curved like a 
pruning knife, much longer then the remainder of the body. (IbiUia.) 

IBALllD^ 

Basal joint of hind tarsi much shorter; second joint simple. (Andricus, Hol- 

cfispis, Neurdterus, Synergus) (PL 3, fig. 46) CYNfiPID.® 

25. Antennae distinctly elbowed (PI. 4, figs. 69, 70, 71). A few genera distributed 

among the families of Chalcidoidea. (See couplet 30.) 
Antennae not elbowed (PI. 5, fig. 85) 26 

26. Mandibles in a reversed position, the tips extending laterally and not meeting 

when closed (see couplet 18.) A few ALYSbD^ 

Mandibles attached normally 27 

27. Abdominal petiole expanded apically, not cylindrical (PL 5, fig. 85.) 28 

Abdominal petiole cylindrical (see couplet 22.) A few CYNIPOIDEA 

28. Ventral abdominal segments soft, with a median fold 29 

Ventral segments hard, without a fold. (See No. 19.) MYERSllD.£, part 

29. All dorsal abdominal segments free. (See couplet 20.) 

A few ICHNEUM6nID^ 

Second and third dorsal segments usually inmiovably grown together. (See 

couplet 21.) A few BRAC6NID.£ 

30. Hind wings exceedingly narrow, linear, the base forming a long stalk; oviposi- 

tor issuing barely before the tip of the abdomen; antennae with the scape 
not elongated, compressed, and without ring joint; very minute species 

with long wing-fringe. (Polyn^ma, Gonat6cerus.) MYMARID.£ 

Hind wings never very narrow, not linear or pedunculate at the base; ovipositor 
issuing decidedly before the tip of the abdomen; antennae elbowed (PL 4, 
figs. 69, 70, 71), with long scape and usually with from one to three ring 
joints 31 

31. Tarsi five-jointed (rarely four-jointed or less in certain wingless males); axillae 

with their anterior margin usually straight and not produced anterior to the 

tegulae (PL 4, fig. 68); spur of front tibia strong 32 

Tarsi three- or four-jointed (five-jointed or heteromerous only in the females of 
one or two genera) ; axillae produced forward, their front margin opposite or 
anterior to the tegulae (PL 4, fig. 73); spur of front tibia usually weak 42 

32. Head of female long, oblong, with a deep longitudinal groove above; front and 

hind legs very stout, middle ones very slender or aborted; males wingless 
with short three- to nine-jointed antennae. Fig insects, mainly tropical. 

(Blastdphaga, Eiseni^lla.) AGA6nID.£ 

Of a different conformation 33 

33. Mesopleura with an oblique femoral groove or impression; spur of middle tibia 

not enlarged 34 

Mesopleura entire, always without femoral groove in the female and usually in 
the male; spur of middle tibia usually very large and stout. (Eup^lmuSi 
Anastlltus, Encyrtus, Ageni&spis) (mcluding EUPELMIDM). 

ENCYRTID^ 
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34. Hind tibiae with two apical spurs 35 

Hind tibiae with a single spur; ovipositor rarely long; mandibles usually stout, 

with three or four teeth at the apex; small black, bronzed or metallic species. 
(Pteromdlus, Dibrftchys, SpallUigia, Digldchis) (PI. 4, fig. 68). 

pteromAled^ 

35. Mandibles sickle-shaped, usually with one or two teeth within; thorax greatly 

elevated, scutellum usually much enlarged and produced behind; second 
abdominal segment very large, generally covering the rest of the abdomen. 

(Kipala, OrasSma.) EUCHARID^ 

Mandibles strong, generally with three or four teeth at apex; thorax not or very 
slightly elevated; axillae separated from the mesonotum 36 

36. Hind coxae very large, long; five or six times larger than the front ones 37 

Hind coxae never (in our genera) very large; not conspicuously larger than the 

front ones 39 

37. Hind coxae more or less triangular in section, sharply ridged above; ovipositor 

generally long; hind femora usually simple, rarely swollen and with a tooth 
beneath; if denticulate beneath, the ovipositor is long. (Callimome (= Tory- 
mus), Didmorus, Monodontdmerus, Pod&grion, Ormyrus) {TORYMIDM). 

callim6mid£ 

Hind coxae long, more or less cylindrical, hind femora greatly swollen and 
toothed or denticulate beneath, their tibiae curved, and oblique at apex . . 38 

38. Fore wings folded longitudinally in repose; ovipositor long, curving upwards 

and backwards over the dorsum of the abdomen (Leucdspis). 

LEUCdSPID^ 

Fore wings not folded; ovipositor only very rarely long, then not thus upcurved; 

tip of abdomen often drawn out as a slender, stiff process. (Ch^ds, Phas* 

gondphora, Spilochfilcis, Smicra.) CHALCIDID^ 

39. Pronotmn wide, not, or scarcely narrower than the mesonotum, quadrate. . .40 
Pronotum narrower, usually narrowed in front, or transverse-linear, rarely as 

wide as the mesonotum 41 

40. Abdomen rounded or ovate, more or less compressed, the hypopygium usually 

produced in the female; second dorsal segment never very large; black or 
yellowish species. (Isosdma [Joint -wormsl, Eurytoma, Decfitoma) (PL 4, 

fig. 72) euryt6mid^ 

Abdomen subtriangular, small; thorax very large; metallic or submetallic 
species; second and third dorsal segments occupying most of the surface of 
the abdomen. (PeriWmpus.) P£RILAMPID.£ 

41. Mesepistemum not large and triangular; none of the femora noticeably swollen; 

small bronzed or green species. (Etmdtus, Semiotellus, Tridymus.) 

miscogAstrid^ 

Mesepistemum large and triangular; either the front or hind femora more or 
less swollen and sometimes serrate; more or less metallic species (Cheiro- 
pfichys, Cle6nymus,Ptiiidbius) CLEONlbflD^ 

42. Hind coxae normal; mesopleura impressed 43 

Hind coxae much enlarged and dilated (PL 4, fig. 64), their femora compressed; 

marginal vein greatly elongated; very small, usually black species. (EUlsmus.) 

elAsmid^ 
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43. Tarsi four-jointed (five-jointed or heteromerous in the females of one or two 

genera); pubescence of wings not placed in rows or lines; wings not usually 
broad (PL 4, fig. 80). (Tetr&stichus, Aphellnus, Melittdbia, Sympiesis.) 

EULOPHID^ 

Tarsi three- jointed; wings broad, with the pubescence usually arranged in bands 

or lines; marginal and stigmal veins united to form a strongly recurved stem. 

(Pentirthron (= Trichogrdmma) TRICHOGRAMMATID^ 

44. Pronotum extending back to the tegulae, or the latter absent; trochanters some- 

times two-jointed 45 

Pronotum shortened, more or less collar-shaped (PI. 4, fig. 75), not extending 
back on the sides to the tegulse; trochanters one-jointed 76 

45. Trochanters two- jointed, the second joint sometimes difficult to detect in the 

smaller forms as it is sometimes closely attached to the femur 46 

Trochanters consisting of a single joint 52 

46. Mandibles with four teeth; hind wing with two large closed cells; moderate- 

sized, often brightly colored species. (Lycogfister.) TRIGONALOID-ffi 

Mandibles with not more than three teeth; hind wing usually without a closed 
cell, rarely with one; small or minute, generally black species 47 

47. Antennae inserted far above the clypeus, near the middle of the face, often on a 

frontal prominence 48 

Antennae inserted low down on the face, close to the upper margin of the 
clypeus (PL 5, fig. 86) 50 

48. Wmged .^ 49 

Wingless (See couplet 49) A few DIAPRllD-ffi 

49. Marginal vein in fore wings linear, not triangularly thickened; mandibles 

with teeth at tip. Wings with or without a basal cell; radial cell in fore 
wing sometimes present; antennae usually inserted on a frontal prominence. 

, (Paramdsius, Tropiddpria, Trichdpria, Belyta, Pfintoclis) (including BELY- 
TIDM) DIAPRim^ 

Marginal vein in fore wings thickened and forming a well developed stigma; 
mandibles toothed, tip of abdomen simple, fore wings with a closed dis- 
coidal cell. (Heldrus.) HEL6RIDiE 

50. Abdomen acute or sharply marginal along the sides 51 

Abdomen rounded on the sides; wings, when present, with the radial vein de- 
veloped, but not complete, leaving the radial cell open; no postmarginal 
vein. (Ceraphron, Megaspflus) (PL 5, fig. 85) .CERAPHRdNIDiE 

51. Antennae ten-jointed, rarely with fewer joints, but never more; front wings 

without marginal or stigmal veins and usually without a subcostal vein also. 

(Polygndtus, Isoc^bus, Platygister.) PLATYOASTRID-ffi 

Antennae twelve- or eleven-jointed (if rarely seven- or eight-jointed the club 
is imjointed, or if ten-jointed the stigmal vein is present) ; marginal and stig- 
mal vein usually present. (Telenomus, Tdleas, Caloteldia, Sc^lio.) 

SC£Ll6NIDiE 

52. First segment of abdomen forming a scale or node (PI. 4, fig. 65 (1); fig. 67 

(1,2)); second segment often also nodiform, the highly mobile pedicel 
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strongly differentiated from the remainder of the abdomen; teguke ab- 
sent or much reduced; workers wingless. Ants (Fonnica, Campondtus, 
Ldsius, Myrmtca, Crematogftster, Pon^ra) (PI. 4, figs. 65, 67). (Including: 
PONERIDiE, DOLICHODERIDiE, MYRMICIDiE) . . . .FORMfCIDJB 
First segment of abdomen not scale-like or nodiform, although sometimes, 
constricted at apex 53 

53. Winged 54 

' •"Wingless, or with the wings reduced in size 7i 

54. Hind wings without distinct venation, with no closed cells (PL 3, fig. 47) . . .55 
Hind wings with well developed venation, with two basal cells and usually with 

the radius and cubitus extending beyond these (PI. 3, fig. 53) 61 

55. Mandibles in a reversed position, the apices directed laterally away from the 

mouth opening; abdomen with only two (female) or three (male) visible 
dorsal segments, the first covering most of the abdomen (PL 5, fig. 84). (Van- 

hdmia.) VANHORNllDJB 

Mandibles in the normal position, their tips meeting when closed 56 

56. Hind wings with a lobe at the anal angle, separated by a deep slit-shaped 

notch 57 

Hind wings oval, without a deeply separated angle, although sometimes broadly 
notched on the hind border 60 

57. Abdomen with three or four, rarely five, dorsal segments; metathorax laterally 

with sharp keels or teeth; ovipositor tubular, extensile, several- jointed; 
body usually with coarse sculpture and of metallic color. (Chr^sis, H6dy- 

chrum, Hedychridium, Panidpes) (PL 3, fig. 47.) CHRYSfDIDi& 

Abdomen with at least six dorsal segments; ovipositor sting-like; not bril- 
hantly metallic species 58 

58. Head oblong, rather flat above; antennae inserted at the clypeus, twelve- to 

thirteen-jointed (twenty-three-jointed in one rare genus); small, usually 
black or bronzed species, often wingless in the female; abdomen more or les» 

elongate. (Epyris, Pseudisobrfichium, Neoscleroderma) BBTH^LIDiE 

Head not oblong 59 

59. Head globose or rounded; antennse thirteen-jointed in the female, ten-jointed 

in the male; front tarsi of female simple. (Ampulicimdrpha.) 

EMBOL^MIDiE 

Head transverse or subquadrate; antennae ten- jointed; front tarsi of female 

usually pincers-shaped (PL 5, fig. 92). (Dry!&us, Gon&topus, Antdon, B6c- 

chus) DRYINIDJB 

60. Fore wings with a broad stigma and a closed, usually very short, radial cell; 

• abdomen with a short, cylindrical petiole, the second segment much longer 
and larger then the others; small species (PL 5, fig. 88). (Serphus (= Proc- 

totrypes)) {PROCTOTRiTPIDM) SfiRPHIDiB 

Stigma very long and narrow; radial cell large, widely open apically; abdomen 
very long and slender, and composed of equal cylindrical segments (female) 
x)r clubbed, with the slender first segment as long as the rest of the abdomen 
(male) (PL 3, fig. 41). (Pelednus.) PELEClNIDiB 
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<61. Wings folded once longitudinally when at rest; first discoidal cell in fore wings 
extraordinarily lengthened, much longer than the submedian; antennae 

distinctly elbowed 62 

Wings not folded when at rest 63 

•62. Tarsal claws simple; mandibles not grooved on outer side; social species, con- 
structing paper-like nests (PL 3, fig. 53), (Polistes [Paper- wasps]/ V^spa 

[Hornets and Yellow-jackets]) VfiSPID-ffi 

Tarsal claws with one or more teeth beneath; mandibles with grooves exter- 
nally; solitary species (PI. 3, fig. 59). (Odyn^rus, Edmenes [Potter-wasps].) 

£UM£NID^ 
-dS. Second ventral segment not separated from the first by a strong constriction 

or transverse furrow 64 

Abdomen with the second ventral segment separated from the first by a strong 
constriction or transverse furrow; legs very often formed for digging .... 66 
•64. Legs, especially the hind pair very much lengthened, the hind femora attaining 
the apex of the abdomen or extending beyond, tibiae and tarsi nearly always 
spiny or serrate; middle tibiae with two spurs. (PseudagSnia, Psamm6ch- 
ares (= Pdrnpiltis), Pepsis, Cerdpales.) 

(CEROPALIDJE, POMPILIDJE) PSAMMOCHARID^ 
Legs much shorter, the tips of the hind femora reaching not or only slightly 

beyond the middle of the abdomen; tibiae and tarsi smooth 65 

^5. Metanotum posteriorly concave; antennae enlarged at the tip or clubbed, the 
club joints more or less fused. (M&saris, Pseudom&saris, Euparltgia.) 

masArid^ 

Metanotum truncate or rounded behind; •antennae not thickened apically, 

none of the joints fused. (Sap^ga, Eusapyga.) .SAPYGID-® 

€6. Middle coxae separated (usually widely so) by a bilobed or triangular prolonga- 
tion of the mesosterniim 67 

Middle coxae contiguous, not separated by the mesosternum 69 

€7. Tarsal claws cleft; male hypopygium ending in an upturned spine 68 

Tarsal claws simple; eyes emarginate within; hypopygium of male ending in 
three spines; usually large, brightly colored wasps (Scdlia, fells.) SC0LIID.£ 
^. Male with the pygidium deeply emarginate at apex, the eyes emarginate within* 
the stigma narrow; female with the radial cell in the fore wing closed and 
often separated from the costa (PI. 3, figs. 48, 49). (Myzine.) MYZfNID.£ 
Male with the pygidium entire, the stigma broad; female with the radial cell 
in the fore wing usually open and the first discoidal cell not elongated; eyes 

entire in both sexes. (Tfphia, Paratiphia.) xi mhTiii ^ 

'69. Hind wings with an anal lobe, separated by a deep linear notch 70 

Hind wings without an anal lobe, at most obtusely emarginate on the posterior 

basal margin 71 

70. Fore wings with the radial and the first and second discoidal cells very long, 
each fully four times as long as high; abdomen with a long, claviform petiole; 

rare West Indian insects. (Rhopalosdma.) RHOPALOSOMATID^ 

Fore wings of a different conformation; abdomen either petiolate or sessile. 
(Mynndsa, Chyphdtes.) Males of the MYRM6sID£ 
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71. Cubitus in hind wing originating at or beyond the transverse median nervure; 

our species small, with shining body. (Sierolomdipha.) COSfUD^ 

Cubitus in hind wing arising far before the transverse median nervure; body 
ahnost always conspicuously pilose (PL 3» fig. 45). (Mutilla, Sphseroph- 
thlUma, Ephftta, Pseudomefhdca) Males of the MUTfLLID.£ 

72. Thorax undivided, the pro-, meso- and metathorax consolidated into a single 

piece, without visible sutures between them. (See couplet 71.) 

Females of the MUTfLLID.£ 
Thorax with at least one complete transverse sutiu^ 73 

73. Thorax divided into two parts. (See couplet 70.) 

Females of the MYRM6sID.£ 
Thorax divided into three parts 74 

74. Head long, usually distinctly longer than broad, flattened above, the front 

horizontal; legs stout. (See couplet 58.) . . Some females of the BBTH^LID^ 
Head transverse, subquadrate or rounded 75 

75. Antennae twelve-jointed; anterior tarsi not pincers-shaped (Mefhdca) 

THtNNID^ 
Antennse ten- jointed; front tarsi usually pincers-shaped (PL 5, fig. 92). (Gon- 

fitopus.) (See couplet 59.) DRYlNID.ffi, part 

Antennae thirteen-jointed; wings present as small pads. (See No. 71.) 

A few male MUTfLLID.£ 

76. Hind tarsi slender, filiform, the first joint not broadened or thickened; hairs on 

body simple. Wasps 77 

Hind tarsi with the first joint thickened or flattened, often densely hairy; hairs 
of body feathery or branched. Bees 93 

77. Middle tibiae with a single apical spur, or rarely with none 78 

Middle tibiae with two spurs 86 

78. Fore wings with only one cubital cell which is sometimes fused with the first 

discoidal (PL 3, fig. 58) 79 

Fore wings with two or three cubital cells (PL 3, fig. 52) 81 

79. Eyes not emarginate 80 

Eyes deeply emarginate within, a second cubital cell indistinctly defined. (See 

couplet 82.) TRYP0XYL6NID^ 

80. First cubital cell separated from the first discoidal; scutellum and postscutel- 

lum simple, without spines or scales, eyes divergent above. (CrUbro, Ana- 

cribro.) CRABR6NID.£ 

First cubital and first discoidal cells confluent; scutellum with a marginal lam- 
ella on each side; postscutellum with a spine or forked process; eyes con- 
vergent above. (Oxybehis, Notogldssa.) OIXV&UDM 

81. Abdomen strongly constricted between the first and second segments 82 

Abdomen without a strong constriction between the first and second seg- 
ments 83 

82. Fore wings with two cubital cells; the second usually weakly defined, some- 

times not indicated; abdomen petiolate, long, slender, and enlarged apically ; 
eyes deeply emarginate within. (Tiypdxjion.) TRYPOXYL6NID.ffi 
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Fore wings with three cubital cells; second often petiolate; abdomen sessile or 
subsessile, usually constricted between the segments; eyes rarely emargin- 
ate (PL 3, fig. 54). (Philfinthus, CercSris, Eucercdris.) . PHILANTHIDiE 

83. Abdomen sessile 84 

Abdomen petiolate or subpetiolate; two or three cubital cells, transverse median 

nervure not S-shaped, hind wing usually twice emarginate on the basal half 
of the posterior border; usually rather small black species. (Psen, Cemdnus^ 
St^^mus, Passalcecus.) (Including Mimesid^ and PEMPHREa)6NiD.E.) 

PS^NIDiE 

84. Labrum large, free, triangularly elongated beyond the clypeus, much longer 

than wide; radial cell not divided near the apex; ocelli more or less aborted 

(PL 3, fig. 52). (Bembez, MonMula, Microbembez.) BEMB^CIDiE 

Labrum small, usually entirely concealed by the clypeus; radial cell usually 
divided by a crossvein near apex, the portion beyond the crossvein less 
clearly defined; at least the front ocellus perfectly formed 85 

85. Second cubital cell petiolate, very rarely absent; third either present or absent; 

three perfectly formed ocelU; small species. (Miscdphus, Plendculus.) 

. NIX^LIDiE 
Second cubital cell present not petiolate; hind ocelli frequently aborted (PL 

3, fig. 51; PL 5, figs. 87, 89). (Astita, Lyrdda, Tfichysphex, Tlchytes.) 

LARRIDiE 

86. Abdomen with a more or less distinct constriction between the first and second 

segments, the first segment broader at tip than at base; middle coxae in 
contact; second cubital cell not receiving a recurrent nervure; rare species. 

(MelUnus.) MEIXlNIDiE 

Abdomen not constricted between the first and second segments; middle cox» 
separated by the sternum (some metallic green Chrysididse (see couplet 57) 
may lead out here; they have the abdomen sessile, with less than six dorsal 
segments, and the pronotum though long does not quite reach the tegulae) . 87 

87. Mesostemum produced into a forked process posteriorly, the mesepistemum 

not separated; parapsidal furrows distinct; pronotum cohically produced 

in front. (Rhindpsis.) AMPULfCID-ffi 

Mesostemum not produced backwards, the mesepistemum separated; parap- 
• sidal furrows indistinct or absent; pronotum not conically produced 88 

88. Abdomen with a distinct slender, nearly cylindrical petiole (PL 3, fig. 57; PL 

4, figs. 75, 77). (Chalybion, Sc^liphron (=Pelop<Bus) Sphez {== Amm6phila) . 
Chlorton (=SphSXy PrUmdnyZy Isoddntia) SPHfiCIDiE 

Abdomen sessile or subsessile, never with a slender petiole 89 

89. Labrum free, well developed, triangular or semicircular, wider than long. 

(Stizus,Sphdcius.) STiZID-ffi 

Labrum short, not or scarcely exserted beyond the clypeus 90 

90. Marginal cell broadly truncate at apex and prolonged as a small, weakly defined 

cell; antennse inserted close to the clypeus or very close to the clypeal suture. 

(Astata, Diploplectron) Subfamily AstatJn^ of the NYSS6NID.ffi) 

Marginal cell pointed at apex, not appendiculate; antennae inserted far above 
the clypeus, always away from the clypeal suture 91 
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SI. Fore wings with the second cubital cell petiolate, rarely triangular; meso- 

pleural fiurow wanting or indicated only anteriorly .92 

Fore wings with the second cubital cell broadly sessile, not triangular, receiv- 
ing both recurrent nervures; mesopleural furrow complete, usually deep 
(PI. 3, fig. 56). (Pseudoplisus, Gorytes, Hoplisddes.) GOR'fTID.ffi 

02. Metathorax with the upper hind angles acute or produced as stout spines; pro- 

notum short medially, strongly transverse; short, stout species. (Nysson, 

Brachystdgus) NYSS6NID.ffi 

Metathorax with the hind angles rounded or obtuse; pronotum subquadrate; 
slender species. (Alyson, Didineis) ALYS6NID.ffi) 

03. Hind tibiae without apical spurs; eyes hairy; marginal cell very long. (PL 4, 

fig. 81; PL 5, fig. 91.) (Apis [A. meUifera, Honey-bee]) iPIDM^ 

Hind tibiae with apical spurs 94 

94. The cheeks separating the eyes from the mandibles longer than the pedicel of 

the antennae; social bees; large, densely hairy species with contrasting black 
and yellow or sometimes also orange pile. Bumble-bees. (Bdmbus, Psithyrus) 

b6mbid^ 

Eyes nearly or quite reaching to the base of the mandibles; solitary bees of 
different appearance 95 

95. Tongue short, broad, obtuse and emarginate at apex (COLLETIFORMES) . . 96 
Tongue more or less elongate, pointed and not emarginate; no ventral abdom- 
inal brush of hairs. (ANDRENIFCRMES) 97 

Tongue long and very slender. (PL 5, fig. 91.) 99 

96. Black bees with little hair; fore wings with only two cubital cells; face almost 

always with yellow or white markings; nearly always small species. (Pro- 

sdpis) PR0S6pID.£ 

Hairy bees; fore wings with three cubital cells; moderate-sized species. (Col- 
lates) COLLtmDM 

97. Tongue more or less short, dagger-like; radial cell pointed; usually three cubital 

cells; maxillary palpi six-jointed; burrowing bees. (Andrdna, Hallctus, 
Augochldra, Agapdstemon, Sphecddes.) ANDR£NID.£ 

Tongue elongate, though not so long as in some of the higher groups; only two 
submarginal cells (except in Protandrena which has three) ; never brilliantly 
metallic, though rarely with the head and thorax green; often with yellow 
markings. (Paniirgus) VANtJRGlDM 

Tongue elongate; parasitic bees, usually highly ornamented, and with no pol- 
len-collecting apparatus 98 

Tongue very long; first two joints of labial palpi elongate, sheath-like, last 
two minute; hairy, pollen-collecting bees, the males often with long an- 
tennae, and usually with the clypeus yellow. Melissddes, Anthdphora, 
Hemlsia {^CSntris), DiadHsia) ANTH0PH6rID.£ 

98. Maxillary palpi six-jointed; usually wasp-like in appearance, with bright yel- 

low and often red colors; almost always with three cubital cells; marginal 

cell pointed on costa. (Ndmada) NOMADID.£ 

Maxillary palpi two- to six-jointed; usually robust bees with conspicuous mark- 
ings due to hair, but without yellow tegumentary markings. (Epdolus, 
Triepdolus, Bombomel^cta, Neopasites.) M£L£CTID.£ 
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99. Fore wings with two cubital cells; labial palpi with the basal joints much elon- 
gated, the apical minute; underside of abdomen of female with a pollen- 
collecting scopa, except in the parasitic genera. (C(Bli6zys, MegachUe, 

Herlades, dsinia, Stdlis, Anthidium.) MEGAC^LIDiE 

Fore wings always (in our species) with three cubital cells, the marginal cell 

narrow and as long as the cubitals united 100' 

100. Hind tibia and tarsus of female with a dense pollen-collecting scopa; stigma 

obsolete; large robust bees, mainly tropical. (X^6copa). .XYLOCdPID^ 

Hind tibia and tarsus of female without distinct scopa; stigma large; small 

bees. (Cerfttina) CERATINID^ 



ORDER COLEOPTERA. 

(ELEUTERATA; ELYTHROPTERA.) 

Moderate-sized, small or minute, more rarely very large, hard- 
bodied insects; head free, usually prominent; mandibles weU 
developed; antennae ten- or eleven-jointed, sometimes less, very 
rarely more; ocelli nearly always absent; prothorax free; two pairs 
of wings, the front pair (elytra) thickly chitinized, sheathing the 
meso- and metathorax and also nearly always the abdomen, 
almost always meeting in a straight line down the middle of the 
back; hind wings occasionally absent; legs homonomous, the tarsi 
usually with five or four joints; no cerci. Metamorphosis com- 
plete, the larvae mandibulate. A very large and widely distributed 
group, including beetles and weevils. 

1. First ventral segment divided by the hind coxal cavities (except the rare Cupe- 

didffi) so that the sides are separated from the very small median part, the 
first three ventral segments immovably united; antennae thread-like or 
nearly so; hind wings with one or two crossveins near the middle, connecting 
the first and second branches of the media (PI. 7, figs. 158, 159); almost 

always carnivorous and predatory. Suborder ADEPHAGA ^ 

First ventral segment visible for its entire breadth; wing without such cross- 
veins (PL 7, figs. 160, 161). Suborder POLtPHAGA .* . . . a 

2. First three ventral segments immovably united ft 

Abdomen with five free ventral segments; metastemum with a piece in front 

of the hind coxae marked off by a distinct suture; rare bark beetles. (Cftpes.) 

CVPtDIDM 

8. Metastemum with a transverse triangular antecoxal sclerite separated by a well 

marked suture, reaching from one side to the other and extending between 

the hind coxae (PI. 6, fig. 108). 4 

Metastemum with a short antecoxal sclerite, not prolonged posteriorly between 
the coxae, the suture indistinct; rare semiaquatic beetles. (Amphizda.) 

AMPmzdiDM 
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Metastemum without an antecoxal sclerite (J 

4. Antennse eleven- jointed; hind coxae movable and simple; terrestrial 5 

Antennse ten-jointed; hind coxse fixed, expanded so as almost to conceal the 

base of the abdomen (PL 4, fig. 124); small water beetles. (Cnemiddtus^ 
miiplus.) HALfPUD^ 

5. Antennae inserted on the front, above the base of the mandibles; eyes promi- 

nent; head vertical, wider than the thorax. Tiger-beetles. (Cidnddla, 

(5mus, T^tracha.) CldND^LIDiE 

Antennae inserted on the sides of the head, between the base of the mandibles 
and the eyes; head usually held horizontally and generally narrower than 
the thorax. Ground beetles. (6mophron, Calosdsna [Caterpillar-hu|iter],. 
Bembidium, Plfitynus, Brachinus [Bombadier beetle], Pter6stichus, Hfir- 
palus, Chlflenius) (PI. 5, fig. 97; PI. 6, fig. 108; PL 7, figs. 158, 164). 

carAbid^ 

6. Metastemum prolonged behind as a triangular process; aquatic 7 

Metastemum not prolonged between the coxae; scutellum absent'; antennae 

formed like a string of beads; rare bark beetles. (Rhysddes) (PL 7, fig. 146.) 

RHYSdDID^ 

7. Antennae slender, abdomen with six segments; eyes two. Diving beetles. 

Water-tigers. (Dytiscus, Cybister, Acflius, Agabus, Colymbdtes) (PL 5 

fig. 101) DYTtSCIDM 

Antennae short, abdomen with seven segments; eyes four. Whirligig beetles. 
(Gyrinus, Dinejite^) (PL 6, fig. 117; PL 7, fig. 147) GYRiNlDM 

8. Antennae clubbed or not, if clubbed, not lamellate 9 

Antennae with the last three to seven joints enlarged on one side to form a comb- 
like or lamellate club which can often be opened and closed (PL 7, figs. 
149, 150, 151) ; legs often fitted for digging; tarsi almost always five-jointed, 
front tarsi of some dung beetles may be absent; larvae with thick curved 
body and well-developed legs. (Lamellicornia.) 114 

9. Head not prolonged into a beak; palpi flexible, gular sutures double, at least 

before and behind; prostemal sutures distinct, proSpimera not meeting 

behind the prostemum 10 

Head generally prolonged and snout-like (PL 6, fig. 125), palpi nearly always 
rigid; gular sutures confluent medially; progpimera united behind the pro- 
stemum, prostemal sutures wanting, antennae often elbowed; fourth tarsal 
joint usually indistinct; larvae legless or with short legs. (Rhynch6phora.) 110 

10. Fourth and fifth tarsal joints not immovably united, the articulation between 

them like those between the other joints (PL 7, figs, 143, 168) (If rarely 

immovably united as in some Erotylidae, the antennae are clavate) 11 

Fourth tarsal joint minute, fused with the fifth; tarsi usually densely pubes- 
cent below,' ^e first three joints dilated and with a sole, the third joint 
usually bilobed (PL 7, figs. 157, 167); antennae thread-like, rarely serrate or 
thickened apically ; plant feeders. (Phyt6phaga.) 108 

11. Hind tarsi with at least as many joints as the others 12 

Hind tarsi four-jointed, front and middle tarsi five- jointed. (Heter6mera.) 86 
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12. Maxillary palpi slender, almost always as long as or longer than the antennae; 

antennae six- to nine-jointed, the outer joints forming a pubescent, distinct 
club; usually aquatic, convex beetles. Larvae usually with cerci. (Pal- 
pic6rnia.) Water scavenger beetles. (Hydrdphilus, Laccdbius, Hydrdbius, 

Cercyon) (PL 6, figs. 110, 111) HYDROPHfLID^ 

Maxillary palpi much shorter than the antennae; larvae never with cerci. (Di- 
VERsicoRNiA, PoLYMORPHA, or Clavicornia and Serricornia) 13 

13. Elytra short, exposing much of the abdomen; dorsal segments of abdomen 

entirely horny in texture; wings usually present and folded beneath the ' 

elytra, crossveins absent 14 

Elytra covering most of the abdomen, rarely much shortened, in which case 
the wings are wanting, or not folded beneath the elytra; dorsal segments 
partly membranous 15 

14. Abdomen flexible, seven or eight ventral segments, body usually slender; 

scavengers. Rove beetles. (Stdnus, Staphyllnus, Tachyporus, Phil6nfhus) 

(PL 5, fig. 95) STAPHYLlNID^ 

Abdomen not flexible, five or six ventral segments; small or minute, robust 
beetles. (Bryfixis, Batrisddes) (PL 7, figs. 138, 148). . . PSELAPHID-® 

15. Tarsi five-jointed on at least one pair of legs, and almost always on all pairs . . 16 
All tarsi with less than five joints 65 

16. Last tarsal joint long and with very large claws (PL 7, fig. 143); first three 

ventral segments grown together; small aquatic or subaquatic beetles. 

(PsephSnus, Dr^ops, filmis) {DRYOPIDM) PARNID-® 

Tarsal claws normal; all ventral segments free except in the Colydiidae, Heter- 
oceridae, Buprestidae and some Byrrhidae which are not aquatic 17 

17. Abdomen with five ventral segments 18 

Abdomen with at least six ventral segments 50 

18. Front coxae globular or transverse, usually projecting but little from the coxal 

cavity; trochanters never interstitial 19 

Front coxae more or less conical and prominent 37 

19. Front coxae transverse, more or less cylindrical 20 

Front coxae globular 27 

20. Hind coxae grooved to receive the femora 21 

Hind coxae flat and not grooved 26 

21. Strongly convex beetles with more or less retractile legs, tibiae dilated and 

usually grooved near the outer end to receive the tarsi, tibial spurs dis- 
tinct 22 

Slightly convex oval species with non-retractile slender legs; tibial spurs more 
or less reduced 24 

22. Antennae inserted at sides of head 23 

Antennae inserted on front, head retracted; third tarsal joint lobed; thorax 

margined; oval tropical species (Chelonlbium) CHELONARilD.£ 

23. Head prominent, mentum large, elongate and subelhptical; tarsi not lobed. 

(Nosodendron.) N0S0D£NDRID.£ 

Head retracted, mentum small and quadrate; (Amphicyrta, Byrrhus). 

BYRRHID^ 
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^. Front coxae with distinctly separated side-piece (trochantin). (Dascf litis.) 

DASCft.LID-ffi 

Front coxae without trochantin 25 

£5. Posterior coxae at most moderately dilated internally. (CJphon) (PL 7, figs. 

127, 129.) (CYPHONIDJE.) HEL6J)IDM 

Posterior coxae very large. (Eucinetus.) EUCIN£TID.ffi) 

26. Tarsi more or less dilated, the first joint not shortened, fourth joint very small; 

elytra usually not extending to the tip of the abdomen. (Carp6ph]lus, 

Omosita, Nitfdula) NmDtfLID.£ 

Tarsi slender, metatarsus short; elytra entire, never truncate, covering the 
abdomen. (Tenebridides, P^ltis) (PL 7, fig. 135) {TBOGOSITIDM, 
TEMNOCHILIDM.) OSTOMATID^ 

27. First and second ventral segments fused or immovably united; antennae 

serrate (pectinate in the male of XenorhepLs; tarsi with membranous lobes 
beneath; hard-bodied beetles, of more or less metallic color. (Chalcdphora, 
Chrysobdthris [C. femoraia. Flat-head orchard-borer], Bupr^stis, Agrilus) 

(PL 5, fig. 98.) BUPRfiSTID^ 

All ventral segments free, except in very rare cases 28 

28. Prostemimi prolonged behind into a process which is received in the meso- 

stemum ." 29 

Prostemum without such backwardly directed process 31 

29. Prothorax loosely joined to the mesothorax, freely movable, its hind angles 

usually prolonged backward into teeth; prostemal spine loosely received in 
a notch in the mesostemum; front cokal cavities contained entirely in 
the prostemimi 30 

Prothorax firmly attached, not movable; front coxal cavities closed behind by 

the mesostemum. (Drapetes, Thrdscus.) THR6SCID.ffi 

SO. Labrum visible; prostemum lobed in front; beetles capable of moving the 
prothorax by its basal joint with a sudden cUcking motion. Click- beetles, 
Wireworm beetles. (Alius, £later, Melandtus, DrastSrius, Limdnius) (PL 
7, fig. 126, 128.) ELATfiRID^ 

Labrum concealed; prostemum not lobed in front; antennae inserted on the 
front, somewhat distant from the eyes; not able to leap by the prothoracic 
joint. (F6max, MicrorhUgus) £UCN£MID^ 

31. Hind coxae in contact; body very small, convex, oval or rounded-oval. 

(Phfilacrus, OUbrus.) PHALACRID^ 

Hind coxae not in contact, although closely approximate in certain very much 
flattened species 32 

32. Elytra shortened, leaving two segments of the abdomen uncovered; antennae 

elbowed, very strongly clavate; tibiae compressed, front pair usually toothed. 

(Hlster, Sai^us, Hololepta) (PL 7, fig. 141.) HISTfiRID^ 

Elytra entire 33 

33. Tibiae dilated and toothed externally; large tropical beetles with strongly 

clubbed antennae. (Syntdlia.) SYNTELlrD.ffi; 

Tibiae simple or linear, at most the front pair somewhat dilated 34 

4 
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84. Middle coxal cavities open externally, i. e. not closed by the meeting of the 
meso- and metastema; body elongate, greatly flattened. (SilvlUius, Cdcu- 

jus, LsBmophloeus, Br6ntes) (PL 5, fig. 96.) CUCtTJID^ 

Middle coxal cavities closed externally by the sterna 35 

^, Prostemum not prolonged. (See couplet 74.) 

Tribe DiPHYLUNi of the MYCETOPHAGID^ 

Prostemum prolonged behind, meeting the mesostemum 86 

9^, Front coxal cavities open behind (PI. 6, fig. 114); small or minute species. 

(Atomaria, Ciypt6phagus) CRYPTOPHAGID^ 

Front coxal cavities closed behind (PI. 6, fig. 119); larger beetles, usually black» 
with orange-red spots. (Megalod&chne) (PI. 7, fig. 168). 

Group Dacnes of the EROTYLID.fi 

87. Hind coxse dilated into plates which are grooved for the reception of the 

femora 88 

Hind coxse not thus dilated, nor grooved for the reception of the femora 42 

88. Front coxal cavities closed behind (PL 6, fig. 119) 89 

Front coxal cavities open behind (PL 6, fig. 114) 40 

89. Second and third joints of tarsi lobed beneath; plate of hind cox» feeble; small, 

pubescent beetles. (Bytihiis.) BYTtRIDfi 

Tarsi 'simple, not lobed; small, coarsely punctured beetles. (Deroddntus.) 

DERODdNTIDfi 

40. Antennae with the last three joints much enlarged, forming a strong club; 

small, or rather small, often scaly beetles. (Denn^stes [Z>. lard^rius. 
Larder-beetle] Attagdnus, Anthr^us [Museum-beetle, Carpet-beetle]) (PL 

5. fig. 94; PL 7, fig. 152) DERM^STIDfi 

Antennae not capitate 41 

41. Tarsi with a large, hairy pad (onychium) between the claws; moderate-sized 

or large, elongate-oval beetles; tibial spurs present, small. (S&idalus.) 

RHIPIC£RIDfi 

Onychium not developed or very small; no tibial spurs. (Sitodrdpa, Andbia) 

(PL 7, fig. 131.) ANOBllDfi 

42. First joint of tarsi very short and indistinctly separated from the second . . 48 
First joint of tarsi distinct, when rarely very short, the first ventral segment 

is not elongated and the head not deflexed 44 

48. First ventral segment elongated, always much longer than the second; antennie 
with a quite distinct two-jointed club; small elongate beetles with prominent 
head not covered by the prothorax. Powder-post beetles. (L^ctus) 

(PL 5, fig. 103.) lACUDM 

First ventral segment not elongated; antennal club three- or four-jointed; head 
usually deflexed and protected by the prothorax; declivity of elytra often 
toothed or spined; elongate, more or less cylindrical beetles. (Sin6zyloii| 
B6strychus, Polycilon [P. conJSrius, Prune-twig borer], Schist6ceros 
[S. ham£tius^ Amphicerus hicaudatus, Apple-twig borer]) {APA TIDM) 

BOSTRYCHIDfi 

44. Hind coxse flat or oval, not prominent 45 

Hind coxse prominent internally, more or less conical 48 
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45. Fourth joint of tarsi extremely short, not visible from above; small beetles of 

rather bright colors. (Necrdbia, Phyllobsenus, Pytfcera) (PI. 7, fig. 133.) 

CORYNETID-ffi 
Fourth joint of tarsi not abnormally short 46 

46. Fifth segment of abdomen conically produced, as long as the three preceding 

ones; elytra not covering the abdomen completely. (Scaphidium, Bsed- 

cera, Scaphisdma) SCAPHIDIiD^ 

Fifth abdominal segment not elongated nor conically produced 47 

47. Trochanters attached to the internal margin of the femora. (Trichddes, 

Cldrus, Thanfisdmus) (PL 7, fig. 132.) CL^RID^ 

Trochanters interstitial, t. e. attached to the base of the femora. (P^us, 
Murium.) PTINID^ 

48. Antennae capitate, i. e. the last three joints forming an abrupt club; elytra 

truncate. (Sphaerttes.) SPHiERfXID-ffi 

Antennse simple, not clubbed 49 

49. Front coxae with a distinct side piece (trochantin). (See couplet 61.) 

Some MALACHilD^ 
Front COX8B without trochantin; long, narrow beetles. (Lym^zylon.) 

LYMEXYLONID^ 

50. Front coxae flat, rounded or globular, small and not prominent . . . -. 51 

Front coxse conical, prominent, usually large 54 

51. Front coxae flat, elytra not longer than the prothorax, exposing five abdominal 

segments; small wingless beetles parasitic on beavers. (Platypsyllus.) 

PLATYPSYLLID^ 
Front coxae rounded or globular; not such beetles 52 

52. Prostemum prolonged behind into a process which is received in a notch in 

the mesostemum; prothorax loosely attached to the mesothorax 53 

Prostemum without such a backwardly directed process; eyes very small or 
wanting; rare minute beetles living in the nests of rodents. (Leptinus.) 

leptInid^ 

53. Labrum fused with the front; antennae distant at base. (CSbrio, Scaptoldnus.) 

CEBRldNID^ 
Labrum free. (Plast6cerus, Euthys^nius.) A very few Elateridae 

54. Abdomen with six ventral segments 55 

Abdomen with seven or eight ventral segments 63 

65. Fifth segment of abdomen conical, as long as the three preceding segments 

together, the sixth minute. (See couplet 46.) SCAPHIDIID^ 

Fifth segment not conical nor excessively elongated 56 

56. Hind coxae flat, not prominent, covered by the femora in repose; first joint of 

posterior tarsi usually very short and indistinct 57 

Hind coxae prominent, at least internally 58 

57. Tarsi with the fourth joint of normal size; pronotum continuous with the 

propleura (see couplet 46) CLfiRID JB 

Tarsi with the fourth joint very small and indistinct; pronotum separated from 
the flanks by a marginal line (see couplet 45) C0RYN£TID^ 
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58. Hind coxae widely separated 59 

Hind coxae approximated or contiguous 60 

59. Eyes absent (see couplet 60) A few SILPHID^ 

Eyes present, coarsely granulated; small, more or less ovate, brown beetles. 

(Euc6nnus, C6nnophron.) SCYDMiENID-ffi 

60. Tibial spurs large, antennae gradually thickened or clavate; hind tarsi slender, 

not widened. Carrion-beetles (Necr6phorus, Sflpha, Ptom6phagus) (PI. 6, 

fig. 109; PI. 7, figs. 136, 137, 139, 140) SfLPHID.£ 

Tibial spurs small or indistinct 61 

61. Front coxae with a distinct side piece (trochantin) ; rather small, usually soft- 

bodied species. (Maldchius, C611ops) (MELYRIDJE) MALACHto.® 

Front coxae without trochantin 62 

62. Elytra shortened, exposing several of the abdominal segments; very small 

species. (Micromfilthus.) MICROMALTHID^ 

Elytra entire. (Lym^xylon, Hylocoetus.) LYMEXYL6nID^ 

63. Middle coxae distant; epipleurae wanting; elytra usually with a reticulate sculp- 

ture; no phosphorescent organs. (Caldpteron, £ros.) LYCID.ZB 

Middle coxae in contact; epipleurae distinct; elytra not reticulate 64 

64. Epistema of metathorax sinuate on the inner side; head nearly or quite covered 

by the thorax; epipleurae usually wide at the base of the elytra; phosphor- 
escent organs generally present. Fire-flies. (Luciddta, Ellychnia, Photlnus, 

Photilris, Phengddes.) {MALACODArMIDM) LAMPlfRID^ 

Epistema of metathorax not sinuate on inner side; head not at all covered 
by the thorax; epipleurae narrow at the base; no phosphorescent organs. 
(Chauli6gnathus, Pod^brus, Tel^phorus.) TEL£PH6rID^ 

65. Tarsi four-jointed, front ones three-jointed in the males of some Myceto- 

phagidae 66 

Tarsi with three joints or less 76 

66. Wings fringed with long hairs 67 

Wings not fringed 68 

67. Hind coxae in contact, with plates at least partially covering the femora. 

(CUmbus, CalyptomSrus.) CLAMBID^ 

Hind coxae distant, transverse, not laminate; third joint of tarsi small, concealed 
in the bilobed second joint. (Corylophddes, Molfimba.) {CORY- 
LOPHIDJS.) ORTHOP£RID.ffi 

68. Ventral segments all free and movable 69 

Ventral segments one to four firmly united, immovable 75 

69. First tarsal joint greatly dilated, overlapping the very minute second and 

third joints and a part of the long fourth joint; minute tropical beetles 

(AdimSrus) (PI. 7, fig. 163) ADIM£rID^ 

First tarsal joint not thus dilated 70 

70. Front coxae transverse; minute fungus beetles (Cyboc^phalus) (see couplet 26). 

NITIDftLID.ffi, part 
Front coxae not transverse 71 
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71. Front cox» globose 72 

Front coxae oval 73 

72. Tarsi slender, third joint distinct, but shorter than the second; very small 

species. (Rh^bus, Rhinis) (PI. 7, fig. 142) MYCET^ID-ffi 

Tarsi more or less dilated and spongy beneath; elongate beetles with hard body 
and strongly clubbed antennae. (Langiiiia, Tritoma, Erdtylus.) 

EROT'^ID^ 

73. Front coxae almost in contact, prostemum more or less membranous, not 

visible between them. (Georyssus.) GEORYSSID.ffi 

Front coxae well separated by the homy prostemum 74 

74. Head more or less concealed by the projecting prothorax; body cylindrical. 

(Cis, Ennefirthron.) CldlD.£ 

Head free, not covered by the prothorax; body oval, depressed, pubescent. 
(Mycet6phagus,Litfirgus.) MYCETOPHAoiD-ffi 

75. Antennae thickened, or with a two- jointed club; tibiae simple, not dilated nor 

spinose. (Ditoma, C^r^^on, Philoth^nnus.) COLYDllD.ffi 

Antennae with a large serrate, seven-jointed club; front and middle tibiae 
dilated and armed with rows of spines. (Heter6cerus) (PI. 7, fig. 144). 

HET£R0C£RID.£ 

76. Tarsi three-jointed 77 

Tarsi with less than three joints 85 

77. Wings fringed with long hairs 78 

Wings not fringed 80 

78. Abdomen with only three ventral segments; very small, rare beetles occurring 

beneath stones in the Pacific region. (Sphaerius.) SPHiERtlD.£ 

Abdomen with six or seven ventral segments 79 

79. Antennae slender, nine- to eleven- jointed, with whorls of long hairs; very 

minute, shining beetles found on foliage. (Nossidium, Trich6pter3rx, 

Nephftnes.) (TRICHOPTERtGIDJS.) PTn.llD.ffi 

Antennae short, eight- jointed, thickened apically; a rare aquatic beetle from 
California. (Hydrosdlpha.) HYDROSCAPHID.ffi 

80. Second joint of tarsi dilated; the third joint consisting really of two joints, the 

small, true third joint being fused with the base of the last joint, which thus 

appears as the third 81 

Second tarsal joint not dilated 82 

81. Tarsal claws dilated or toothed at the base; first ventral segment with curved 

coxal lines; small, rounded, convex, usually brightly spotted beetles. 
"Lady-birds" (Coccin^lla, Hippodamla, AdIQia, Megilla, Anitis, Epildchna) 

(PL 6, figs. 118, 120, 121, 123) COCCIN£LLID.ffi 

Tarsal claws simple, first ventral segment without coxal lines; small, oblong 
or oval beetles, often with a striking color pattern. (£nd6mychus, Lyco- 
perdlna, Aphorlsta.) £NDOMYCHID.ffi 

82. Elytra entire 83 

Elytra truncate, exposing the last abdominal segment 84 
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83. Body broadly oval, convex; tropical beetles. (Aphaenoc^phalus) {DISCOLdM- 

IDM, PSEUDOCORYLdPHIDm APHiENOCEPHALID^ 

Body more elongate, the prothorax narrower than the .elytra and often marked 
with elevated lines. (Corticiria, Cartoddre, MelanophfhIUma) (PL 7, fig. 
145) LATHRIDIID^ 

84. Front coxae subtrans verse; maxillse with a single lobe. (Tribe Smicriptini, a 

rare beetle from Florida) (Smicrips.) NTTIDtaJD-ffi, part 

Front coxse small, rounded; maxillae bilobed; small, flattened bark beetles. 
(Mon6toma, Bactridimn.) MONOTdMID^ 

85. Tarsi apparently two-jointed, but with the second and third joints very minute. 

(PL 7, fig. 163). (See couplet 69) ADIM£RID^ 

Tarsi one-jointed; minute tropical beetles with four-jointed antennae (Cyathd- 
cerus) CYATHOCfiRID-ffi 

86. Front coxal cavitiies closed behind (PL 6, fig. 119) 87 

Front coxal cavities open behind (PL 6, fig. 114) . . . . ; 93 

87. Tarsal claws simple 88 

Tarsal claws pectinate; usually elongate, convex thinly silky-pubescent beetles. 

(Hyin6n<Miis, Mycet6chares) (ALLECULIDJE) CIST£LID.£ 

88. Ventral segments all freely movable (If the mesostemum is carinate, compare 

some rare Silphidae, couplet 60) .'89 

First two to four ventral segments more closely connected together, more or 
less fused and immovable 91 

89. Front coxal cavities separated by the prosternum (PL 6, fig. 119) 90 

Antennae eleven- jointed; front coxal cavities confluent (6thnius) 0THNIID.£ 

90. Elytra entire; small convex beetles (Sphlndus) SPHfin>ID^ 

Elytra truncate, exposing the pygidium; small flattened beetles (males of 

Rhiz6phagus) (see couplet 26) NITIDdLID^ 

91. Five ventral segments 92 

Six ventral segments, the first two immovably united; a small black beetle 

from Alaska, (.ffigialites.) .^GIALfTID.£ 

92. Penultimate joint of tarsi spongy pubescent beneath; front coxae prominent; 

slender, elongate species with cylindrical prothorax, usually of somewliat 

metallic color. (Arthromltcra, Statira.) LAGRtlD^ 

Penultimate joint of tarsi not spongy pubescent beneath; front coxae short, not 
projecting from the cavities; beetles of varying form, oval, elongate, or even 
pedunculate, usually black or dark colored with more or less bead-like 
joints to the antennae. (Nyct6bates, Ten^brio IT, mdlitor. Mealworm] 
Blapstiims,Platydema,Diapdris,£leddes) (PL 5, fig.105) TENEBRldNID^ 

93. Head not strongly or suddenly narrowed or constricted behind the eyes .... 94 
Head strongly and suddenly constricted behind the eyes 99 

94. Middle coxae not noticeably prominent 95 

Middle coxae very prominent; prothorax without lateral margin; penultimate 

tarsal joint dilated and with a dense brush of hairs beneath; soft-bodied 
species. (Nac^rdes, Asddra, Copidita.) (ED0M£RID^ 
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95. Antennae received in grooves on the underside of the prothorax; small, black, 

oval, flattened beetles. (Hyporhagus.) MONdMMID^ 

Antennae free, not received in grooves 96 

96. Prothorax with a sharp lateral margin 97 

Prothorax not margined laterally, narrowed behind, its disk without impres- 

sion3. (PythOjBdros) PYTHIDM 

" 97. Epimera of the mesothorax not reaching the coxse, the coxal cavities entirely 
surrounded by the sterna (Males of several genera) (see couplet 36) 

CRYPTOPHAGID-ffi, part 
Epimera of mesothorax attaining the coxae 98 

98. Metastemum long; epimera of metathorax visible; prothorax widened toward 

the base; its disk with basal impressions (P^nthe, Eustrdphus, MeUndrya, 

Synchrda) MELAITDRYID^ 

Metastemum quadrate; epimera of metathorax covered. (Males of several 
genera) (see couplet 33) CVCtJJlDM, part 

99. Head prolonged behind and gradually narrowed; prothorax not margined, as 

wide as the elytra at base. (Cephaldan) CEPHALOdNID^ 

Head suddenly narrowed behind 100 

100. Prothorax with a sharp lateral margin 101 

Prothorax without a sharp lateral margin, rounded on the sides 103 

101. Antennae thread-like 102 

Antennae pectinate (male) or subserrate (female); tarsal claws serrate or 

toothed. (Plec6toma) Tribe Evaniocerini of the RHIPIPHdRID^ 

102. Hind coxae furnished with flattened plates; head placed vertically against the 

thorax; body conically narrowed behind, the abdomen usually prolonged 
and pointed at tip; small beetles. (MordeOistena, Mord^lla, Tom6zia) 

(PI. 7, fig. 166) MORDfiLUD^ 

Hind coxae without flattened plates, transverse. (Cfinifa.). SCRAPXilD-ffi 

, 103. Base of prothorax narrower than the elytra 104 

Base of prothorax as wide as the elytra; body broad, much narrowed behind; 
elytra usually shortened and narrowed behind. (Rhipfphorus, Myodites.) 

RHIPIPHdRID^ 

104. Hind coxae not prominent; tarsal claws simple 105 

Hind coxae large and prominent 107 

105. Eyes more or less emargmate 106 

Eyes elliptical, entire, rather coarsely granulated. (Macr&tria, Not6xus, 

Anthicus) ANTHICID^ 

106. Head constricted far behind the finely granulated eyes. (Corphyra.) 
Head constricted just behind the coarsely granulated eyes. (Hyl6philus.) 

hylophIlid^ 

107. Tarsal claws simple; head horizontal; antennae serrate, often pectinate in the 

male; body flattened; moderate sized beetles. (Pyrochrda, Dendrdides) 
(P1.7,fig. 130) PYROCHRdlD^ 
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Tarsal claws toothed or cleft; head deflexed, with the front vertical; elytra 
often shortened; body more or less cylindrical; moderately large beetles. 
Blister beetles (MeloS, Nem6gnatha, Macr6basis, Epicftuta, Pomphopoea) 
(PL 5, fig. 99) {CANTHARIDM LYTTIDM) ,.. .MEL6lD-ffi 

108. Submentmn pedunculate, i. e. the mentiun supported at its base by a narrow 

portion or peduncle; antennae serrate; head prolonged into a broad muzzle; 
elytra shortened so as to expose the pygidium. Pea and bean weevils. 
(Br^hus [B,obt6ctus, Bean- weevil; B. pisdrum. Pea- weevil], Spermdphagus) 

(PL 5, fig. 102) {LARllDM, MYOLABRIDM) BRfrCHID^ 

Submentum not pedunculate; head not prolonged into a broad beak; antennae 
rarely distinctly serrate 109 

109. Antennae usually long or greattly developed, frequently inserted on frontal 

prominences; front often vertical, large and quadrate; pronotum rarely 
margined; tibial spurs distinct; usually rather large, elongate or oblong 
beetles with parallel sides and pubescent upper surface. Longicoms. 
(Parindra, Elaphidion [Twig-pruners], CyllSne [C. robinice. Locust-borer], 
Monoh&mmus, Sap^rda [-S. cdndida, Round-head apple-borer], Tetradpes) 
includmg SPONDYLIDJS. (PL 5, fig. 100; PL 7, fig. 167.) 

CERAMBYCm^ 
Antennae moderate or short, not inserted on frontal prominences; front smalU 
obHque, sometimes inflexed; pronotum most frequently margined; tibial 
spurs usually wanting; small or moderate sized; body usually glabrous above 
and very often brightly colored; rather oval in form. Leaf Beetles. (Doni- 
cia, Ciyptoc^phalus, Pachybrachys, CalUgrapha, Cri6cerus [C. aspdragi. 
Asparagus-beetle], Galeruc^lla iG. luteolay Imported elm-leaf beetle], Dia- 
br6tica [Com root-worms], HMtica [Flea-beetles], £pitrix [Flea-beetlesl 
Ch^epus (^Odontdta), [C. dorsdlis. Locust leaf-miner], Leptinot&rsa 
(=Doryphora) [L. decemlinedta, Colorado potato-beetle]) (PL 5, fig. 104; 
PL 7, fig. 157) CHRYSOMfiLID^ 

110. Rostrum extremely short and broad, scarcely developed; antennae short, with 

a broad club; tibiae often with several teeth externally; small, oval or cylin- 
drical beetles of uniform brownish or blackish color Ill 

Rostrum of variable length, but always distinctly developed and usually 
long; antennae with- a less pronounced club or not clubbed; tibiae without a 
series of teeth externally 112 

111. First joint of the tarsi as long as the others united; head broader than the 

prothorax; eyes rounded. (Platypus) (PL 6, fig. 116; PL 7, fig. 156). 

platyp(5did^ 

First joint of the tarsi much shorter than the combined length of the others; 
head narrower than the prothorax; eyes oval, emarginate or divided. Bark- 
beetles, (fps (=Tomicus), Eccoptogdster lE. rugulosus. Shot-hole borer; 
E. multistridiusy Imported elm bark-beetle], Dendr6ctonus [Pine and Spruce 
bark-beetles], Xyl^borus [Timber-beetles], Monfirthium) (PL 6, figs. 112. 
122; PL 7, figs. 154, 155, 162) (SCOLYTIDJS) tPIDM 

112. Antennae not elbowed; palpi usually exposed 113 

Antennae almost always elbowed, with the basal joint much elongated; palpi 
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small, nearly always concealed within the mouth, short and rigid; snout 
strongly curved downwards, especially when long. Weevils. (Otiorhynchus 
(= Brachyrhlnus) [0. ovcttusy Strawberry root-weevil], Phyt6nomus [Clover 
and alfalfa weevils], Pissddes [P. strdbi. White-pine weevil], Anth6nomus 
I A. grdndis, Mexican cotton-boU weevil; A. quadrigibbiiSy Apple curculio]^ 
Conotr&chelus [C. nSnuphar, Plum curculio], Ciyptorhynchus [C. Idpathi, 
Willow and poplar weevil], Balaninus [Nut weevils], Sphen6phorus [Com 
bill-bugs], Calfindra [C grandria. Granary weevil]) (Including RHINOMA- 
CMlDM, BHINCHITIDM, ATTELABIDMy BRYSOPIDM, OTIO- 
BHYNCHIDM {^BRACHYRHINIDM\ CALANDRIDM) (PL 5, fig. 
106; PI. 6, fig. 125; PI. 7, fig. 153) CURCULl6NIDiB 

113. Prothorax elongate, elytra covering the pygidium, first two ventral segments 

fused ; rostrum short and broad. (Crat6paris, Brachyt&rsus) ANTHRlBIDi!& 
Prothorax not elongate, usually trapezoidal; pygidium expased; ventral seg- 
ments free, rostrum very long in the female, sometimes entirely absent in 
the male. (Eiipsalis, Br^nthus, Cylas) (PI. 6, fig. 115) BRfiNTHID-^ 

114. Lamellffi of antennal club not capable of closing together, usually not flat- 

tened, but forming a more or less comb-like mass 115 

Lamellae of antennal club flattened and capable of close apposition 117 

115. Mentum entire, the ligula behind, or at the apex of the mentum 116 

Mentum deeply emarginate, the hgula large, corneous, filling the emargina- 

tion; large, elongate, shining l^tles with deeply lined elytra. (Pdssalus) 

VkSSkLJDM 

116. Ligula and maxills^ covered by the mentum; antennae usually elbowed. Stag- 

beetles'. (LuclUius, D6rcus, Platycerus, Cerilchus) (PI. 7, fig. 149). 

LUCANIDiE 
Ligula and maxillae not covered; aotennse straight. (Sinod^ndron.) 

SINOD^NDRIDiE 

117. Side pieces of the mesostemum not attaining the coxae; elytra with more or 

less distinct rows of tubercles; rather small or moderate-sized beetles. 

(Tr6x.) TR6gID^ 

Side pieces of the mesosternum attaining the coxae; moderate-sized, or large, 
stout-bodied, usually very convex beetles, with stout front legs, usually 
formed for digging. (Onth6phagus, Cinthon [Tumble-bug], Aphddius,. 
Geotrdpes, Macrodfictylus [Rose Chafer], Ladmost^ma [June-bug], Pelid- 
ndta) (PI. 5, fig. 107; PI. 7, figs. 150, 151) SCARARffilDJB 

ORDER STREPSIPTERA. 

{RHIPIPTERA) 

Small species parasitic on insects, the adult males winged and 
free-living, but the larviform females never leaving the body of 
their host. Male with the head free, with well-developed eyes; 
antennae with three to seven joints, some of the joints prolonged 
into a long lateral process (flabellum) ; prothorax greatly reduced^ 
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metathorax very large; fore wings reduced to small club-like 
balancers; hind wings large, very delicate, with a few fine radiat- 
ing veins. Female with the mouth-parts and antennae vestigial; 
head and thorax fused into one piece, sexual openings in the form 
of segmental usually unpaired canals opening on several of the 
abdominal segments. 

1. Wingless, larviform, never leaving the host (Females) 2 

Winged, free living insects (Males) 4 

-S. Spiracles more or less easily discernible, generally prominent; four or five genital 
tubes entering the brood canal; parasitic on bees, wasps and ants. (StylopS| 

X^os) (PI. 8, figs. 169, 172) X£NID^ 

Spiracles not usually discernible, never prominent .'. . . 3 

S, Tubercles of head apical; parasitic on Homoptera. (Aga]li6phagus, Antheri- 

c6imna.). HAUCTOPHAOID-ffi 

Tubercles of head more or less obsolete, ventral; only three genital tubes entering 
the brood canal; parasitic on Homoptera (Fulgoroidea). (Mecyn6cera) 
Pentagramm&phila.) £L£NCHID^ 

4. Tarsi five-jointed, with two claws; antennae seven- jointed, the third and fourth 

joints produced laterally, into long flabella; hosts unknown. (Triox6cera 

(Mexico)) .^ MENGfilD-ffi 

Tarsi with four joints or less, without claws 5 

5. Tarsi four-jointed; antennae with only the third joint flabellate. (PL 8, figs* 

171, 175) X£NIDiB 

Tarsi three-jointed; antennae with the third or the third to sixth joints flabellate. 

(PI. 8, fig. 170) HALICTOPHAGIDiE 

Tarsi two- jointed; antennae with only the third joint flabellate. . .EL^NCHIDiB 



ORDER EMBHDINA. 
(EMBIOIDEA, EMBIOPTERA, OLIGONEURA.) 

Elongate feeble insects scarcely half an inch in length, occurring 
in or near the tropics. Two pairs of similar wings superimposed 
over the abdomen, or wingless; a pair of short anal cerci; first 
joint of the front tarsi swollen and fitted for spinning delicate 
tubular webs. 

1. Last dorsal plate of the abdomen not divided, nearly symmetrical, without 
processes; first joint of left cercus simple, usually cylindrical; neuration 

complete. (Olyntha) (PI. 8, fig. 174) OLtJHBJDM 

Supraanal plate asymmetrical, deeply excised or divided, with processes 2 

it. Cerci slightly asymmetrical, first joint of left cercus simple, cylindrical, straight 
or slightly curved or even clubbed, always without teeth on the inner side; 
neuration strongly reduced. Posterior branch of the radial vein not forked 



Digitized by 



Google 



Odonata — Plectoptera. 43 

in either wing, media and cubitus much reduced and usually indistinct. 

(01ig6toma.) OLIGOTdMID-ffi 

•Cerci strongly asymmetrical, first joint of left cercus variously deformed, usually 
dentate within; neuration usually complete. (AnisSmbia) (PL 8, fig. 173). 

embIid^ 

ORDER ODONATA. 

(LIBELLULOIDEA, PARANEUROPTERA) 

Slender predatory insects, usually of large size and usually 
strong fliers; head mobile, eyes large, three ocelli; antennae minute, 
mouth, inferior, mandibles strong; prothorax small but free, 
meso- and metathorax fused, abdomen long and flexible, cerci one- 
jointed; legs not large, similar, placed far forward, tarsi three- 
jointed; wings four, nearly alike; * elongate, membranous, 
net-veined, not folded, with characteristic nodus, arculus and tri- 
angle and with the radial sector crossing the anterior branch of the 
media. Metamorphosis considerable, the nymphs aquatic, no rest- 
ing pupal stage. 

1. Wings alike, held on edge over the abdomen in repose; eyes stalked. Damsel 

flies. (ZYG6PTERA.) '. . .2 

Wings somewhat dissimilar, horizontally out-spread in repose; eyes not ped- 

uncled. Dragon flies. (ANISOPTERA.) S 

"2. At least five antecubital crossveins between the first and second veins before 

the nodus. (Cal6pteryx, Het«iina) /....... CALOPTERtGIDi^^ 

Only two antecubital crossveins. (L^stes, Enalldgma) {CCENAGRU 

ONIDM) AGRi6ira>^ 

>3. Antecubital crossveins of first and second series not meeting except at base of 
wing. (Anax, ^sdum^ G6mphus, Cordulegfister) (Including Oif)jl[fPF/Z>^ 

CORDULEGAS TRID^ ^SCHNID^ 

Antecubital crossveins of first series mating those of the second. (Lib^llula, 
Diplax, Cordmid) (PI. 8, figs. 176, 178) (Including CORDULHDJE) 

LIBELLtrLID^ 

ORDER PLECTOPTERA. 

(EPHEMEROPTERA, EPHEMEROIDEA, AGNATHA, EPHEMERIDA.) 

Delicate insects with short antennse and rudimentary mouth. 
Hind wings generally present and much smaller than the forewings. 
Two or three long caudal filaments present. Nymphs aquatic, 
gill-bearing, suddenly changing to the adult. Adults short lived, 
but molting before sexual maturity. May flies or Sand-flies. 

(Hezagdnia, Bsetis, Heptag^nia) (PL 8, figs. 181, 183) £PH£M£RID^ 
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ORDER PLECOPTERA. 

(PERLARIA.) 

Body soft, of moderate to large size; four membranous wings, 
usually with many veins, anal area of hind wings large and pleated, 
rarely with the wings greatly reduced in size; antennae long, thread- 
like. Larvse aquatic, metamorphosis slight. Stoneflies, Salmon- 



(Pteronfircys, P6rla, Chlorop^rla, Nemotoi) (PL 8, figs. 180, 182). 

P^RLID^ 



ORDER MEGALOPTERA. 

Soft-bodied species with large wings, long and sometimes pec- 
tinate antennse and simple similar legs. Costal cell with many 
transverse veins, subcosta and radius simple, the radial sector 
arising near the base, anal space of hind wings large, folded fan- 
like when at rest; prothorax quadrate. Larvae aquatic, predatory, 
with lateral abdominal gill-filaments; wings appearing during the 
resting nymphal stage. 

Accessory veins at the end of the radial sector extending anteriorly; ocelli want- 
ing; fourth tarsal joint prominently lobed on each side. (Slalis.) 

SIALfDID^ 

Accessory veins of the radial sector extending posteriorly; three ocelli present; 
fourth tarsal joint scarcely bilobed. (Coi^dalis [C. comiUa, Dobson, Hell- 
grammite], Chauliddes) (PL 8, figs. 179, 186) CORYDALID^ 



ORDER RAPHIDIOIDEA. 

(EMMENOGNATHA, part) 

Moderate-sized, slender, predatory species with elongate cylin- 
drical prothorax; head large, nearly horizontal, mandibles strong, 
antennae long and thread-like; wings membranous; both pairs 
similar, with numerous forkings, the costal cell with cross veins; 
legs similar, the first pair attached at base of prothorax, tarsi 
five- jointed; cerci not developed. Metamorphosis complete. 

(Raphidia, Inoc^Uia) (PL 8, fig. 185.) RAPHIDIID^ 
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ORDER NEUROPTERA. 

(MEGALOPTERA, SYNISTATA (part), 
DICTYOPTERA (part) ). 

Small to rather large, slender, predaceous insects with large 
wings but of slow flight. Head free, vertical, eyes prominent, 
mouth inferior, mandibles strong; prothorax more or less free and 
prominent, meso- and metathorax not closely grown together; 
abdomen long and narrow, no cerci; wings similar, membranous, 
no large anal field, when at rest the wings lie roof-like over the 
abdomen, longitudinal veins almost always very numerous, costal 
cell almost always with cross- veins. Metamorphosis complete, 
larvse terrestrial. 

1. Front legs formed for seizing prey. (Mantispa, Symphasis) (PI. 8, figs. 177, 

188, 189) MANTfSPID-ffi 

Front legs not raptorial 2 

2. Veins and usually crossveins abundant 3 

Veins and crossveins few in number, wings covered with a whitish powder; small 

rare species. (Coni6pteryx, Malacomyza) CONIOPTERtGID-ffi 

S. Antennae clubbed; wings with a network of veins, the subcosta and radius 

apically fused 4 

Antennae not clubbed 5 

4. Antennae more than half as long as the wings. (Ululddes, Colobdpterus.) 

ascalAphid^ 

Antennae not one-third as long as the wings. Ant Uons. (Mynn^leon, Den- 
drWeon, Brachynemdrus.) MYRMELEdNID^ 

5. Antennae thread-like; no recurrent vein, subcosta not fused with radius. Lace- 

wing fly or Aphis Hon. (Chrysdpa, Meledma.) CHRYS6PID-ffi 

Antennae like a string of beads (moniliform) or comb-like (pectinate) 6 

6. Ocelli absent; female with ovipositor; antennae of male pectinate. (Dilar) 

(PI. 8, fig. 184) f. DILARID^ 

Ocelli present; no ovfpositor; antennae moniliform 7 

7. Subcosta fused with radius towaxd end of wing, wings with almost no crossveins 

except a graduated series, fgrming an oblique row of steps across the wing . . 8 
Subcosta and radi«is i^eparate, although approximate, recurrent vein present or 
absent. (Hemerdbius, Boriomyia, Sympherdbius, Micromus.) 

hemerobIid^ 

8. A distinct reciD*rent vein at base of fore wing, crossveins (except costals) with- 

out bristles; cubitus of fore wings forked near base, media forked at about 
one-third its length; body rather stout. (Polystoechotes) 

polyst(ech6tid^ 

" No recurrent vein 9 
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9. Wings acute at apex; outer margin of fore wings distinctly emarginate» cross- 
veins with bristles; hind wings with a fork to the cubitus that extends very^ 

close to the hind margin. (LomamTia) BERdTHID^ 

Outer margin of fore wing not emarginate, crossveins not bristly, (Sisyra,. 
Climacia) SISYRID^ 

ORDER PANORPATiE. 

{MECOPTERA) 

Small to moderate-sized predatory insects with the head drawn 
out to form a sort of beak; wings when present long, narrow and 
similar, crossveins and veins moderately numerous; mandibles^ 
small, antennae long and hair-like; prothorax small; legs long^ 
similar, fitted for running; coxae large, pendant and approximate^ 
tarsi five-jointed; abdomen usually slender,, cerci small, ninth 
segment of male greatly swollen and reflexed. Metamorphosis 
complete, larvae resembling caterpillars. Scorpion flies. 

1. Three ocelli present; winged species, costal margin without crossveins 2 

Ocelli absent 3 

2. Tarsi with two claws; cubitus of fore wings forked near the base. Scorpion- 

flies. (Pan6rpa) (PI. 9. figs. 190, 191, 192, 194) : .PANdRPID^ 

Tarsi with a single claw; cubitus simple. (Bfttacus) (PI. 9, ^g. 193). 

BITTACtJsiDiB 

3. Wings well developed, costal cell with many crossveins. (Merdpe.) 

M£R<3PID^ 
Wingless, or with very short wings. (Bor^us) BOR^XDilS 

ORDER TRICHOPTERA. 

(PHRYGANOIDEA.) 

Small to medium-sized, slender, flying insects; head movable^ 
vertical, eyes prominent, ocelli three or none, mandibles vestigial, 
palpi prominent, antennae thread-like, often very long; prothorax 
small; wings more or less clothed with hairs, with many veins and 
a few crossveins, the hind wings with a folded anal area; legs 
similar, coxae pendant and approximate, tarsi five-jointed. Meta- 
morphosis complete, larvae aquatic case-bearers. Caddice flies. 

1. Minute, often pretty, moth-like pubescent species, whose anterior wings are 
closely covered with projecting, clubbed hairs; marginal fringe of wings 
very long, that of hind wings longer; discal cell of hind wings open or want- 
ing; wings usually very long and narrow, more or less pointed; antennse at 
most as long as the fore wings, usually much shorter and usually thickened; 
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maxillary palpi of both sexes five-jointed, strongly hairy, their last joint 
neither bowed nor ringed; ocelli usually present. (Hydr6ptila.) 

HYDROPTfUDJE 

Barely minute species; fore wings without or with solitary thickened projecting 

hairs; marginal fringe shorter than width of wing; antennae almost always 

longer than the fore wings 2 

2. Ocelli present; maxillary palpi with only weak hairs S 

Ocelli absent 6 

S. Last joint of maxillary palpi divided into false ring-joints, curved and as long 
as the third and fourth joints together; front tibice with no, two, or three 
spurs. {THYACOPHILIDM and HYDROPSfCHIDM, part; Banks, 

1907). (Philop6tamus.) \. .PHILOPOTAMID^ 

Last joint of maxillary palpi not ringed, rarely curved, subequal to the other 
joints 4 

4. Front tibiae with one or no spur; middle tibiae with three or two spurs; maxillary 

palpi of male three-jointed, of female five-jointed, but of similar structure 
in the two sexes. (Anabdlia, Linm^philus.) (PL 9, figs. 195, 196). 

UMNEPHlLIDiE 

Front tibiae with two or three spurs, posterior tibiae with four spurs; maxillary 

palpi four- or five-jointed 5 

5. Maxillary palpi five-jointed, the basal two joints very short (Rhyacdphila) 

RHYACOPHlLIDJB 

Maxillary palpi of male four- jointed, of female five-jointed, the joints cylindrical, 

the second joint not short, the palpi of the two sexes similar. (Neurdnia, 

Phrygftnea.) PHRYGAN^IDiE 

6. Tibial spurs 3:4:4; maxillary palpi weakly hairy, five-jointed, the first and sec- 

ond joints very small, the last joint ringed and curved; antennae thickened. 
(HYDRQPSfCHIDJS, part; Banks, 1907.) (Polyc^ntropus.) 

polycentrop6didjb 

Usually two, never three, spurs on front tibiae 7 

7. Last joint of the five-jointed, scarcely hairy, maxillary palpi annulate and arcu* 

ate 8 

Last joint of the usually strongly hairy maxillary palpi neither ringed nor 
curved 9 

8. First vein from the discal cell of the fore wing forked; maxillary palpi long and 

thin. (Hydropsyche, Macrondma) (PL 9, fig. 197) . . .HYDROPSYCHID-® 

First fork wanting in both fore and hind wings; first joint of the maxillary 

palpi small. (^HYDROPSYCHIDJE, part; Banks, 1907) (Psychomyia). 

PSYCHOMYilDiE 

9. Both median and discal cells of fore wings present and closed; maxillary palpi 

five-jointed. (Heteropl6ctron.) CALAMOCERdXID^ 

Median cell of fore wings absent 10 

10. Maxillary palpi of the male three-jointed, of the female five-jointed, of different 
structure in the two sexes; antennae usually thick, hairy and with large basal 
joint; wings thickly hairy, discal cell present. (Brachyc^ntrus.) 

SERICOSTOMATIDiE 
Maxillary palpi of both sexes five-jointed 11 
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11. Discal cell of both wings absent, neuration of the two sexes usually different, 

apical veins few. (LEPTOCERIDJE part; Banks, 1907) (MolAnna). 

molAnnidm 

Discal cell of fore wings present 12 

12. Middle tibiae with two spurs; discal cell of hind wings almost always open or 

absent, only the upper branch of the radial sector forked, only the first 
apical fork present; joints of maxillary palpi uniform; antennae long and 

slender. (Lept6cerus) LEPTOCfiRID-ffi 

Middle tibice usually with four spivs; discal cell of hind wings closed, both 
branches of radial sector of fore wings forked, at least the first and second 
apical forks present; basal joint of antennae large. (Ner6philus.) 

ODONTOCfiRID-ffi 



ORDER LEPIDOPTERA. 

(PSYCHE. GLOSS AT A.) 

Rather large, sometimes small or very large insects; wings and 
body thickly clothed with scales that form a color pattern, these 
rarely restricted to certain portions or absent in a very few unusual 
forms; antennae long, many-jointed, variously modified; ocelli 
sometimes present; mouthparts suctorial, when not in use coiled 
under the head, the mandibles incorporated into an unjointed 
tongue, which may be occasionally wanting; prothorax small; 
wings large, membranous, similar, the fore pair somewhat longer; 
venation complete, but not complex, few crossveins; legs similar, 
tarsi ordinarily five-jointed; no cerci. Metamorphosis very great; 
larvse with biting mouth-parts, usually caterpillar-like, and with 
paired false-legs on some of the abdominal segments in addition to 
three thoracic pairs; larvse almost without exception plant- 
feeders. Moths, Butterflies and Skippers. 

1. Antennae simple or variously modified (PI. 10, figs. 216, 224, 229), only rarely 
swollen at the tip, and in such cases a frenulum is present; most forms with 
a frenulum, the subcosta of the hind wing either but little arched at the 
base or there is a large area between it and the fore margin of the wing; 
wings at rest overlapping the abdomen or horizontally outspread; body 

often relatively stout. Moths. (HETEROCERA.) 2 

Antennae knobbed at the tip or thickened a little before the tip (PI. 10, figs. 
219, 220, 237), without pectinations, projecting processes or conspicuous 
arrangements of hairs; hind wings without a frenulum, but with the sub- 
costa strongly arched forward at the base; at least the fore wings erect 
when at rest. Butterflies and Skippers. (RHOPALOCERA, PAPILION- 
OIdEA.) 97 
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«. Winged 8 

Wingless SB 

3. Hind wings with four or five radial veins (PL 9, fig. 199), with at least ten veins 

besides anals, more than six veins arising from the discal cell; wings of 
similar shape, the membrane with minute spines (PL 9, fig. 200); forewing 

with a jugum. (JUGATE, MICROPTERYGOIDEA.) 4 

Hind wings with only one free radial vein (PL 9, fig. 202) (very rarely two); 
with at most six veins arising from the discal cell; fore and hind wings dis- 
similar in shape, the frenulum very often present. (FRENAT^.) 5 

4. Wings hardly wider than their fringe; expanse about half an inch; tibial spurs 

present. (£rioc6phala, Epimartyria) (PL 9, fig. 199) .ERIOCEPHALIDJE 

Wings ample, fringe narrow; expanse over one inch; tibial spurs wanting. 

(Sthendpis, Hepklus.) HEPlAUDJE 

5. Wings entire, not cleft nor divided into finger-shaped divisions, rarely the fore 

wings moderately cleft 6 

Wings, especially the hind ones deeply cleft, or divided into plume-like divisions 
(PL 9, figs. 203, 204). Feather-wing moths 7 

6. Inner margin of fore wing and costal margin of hind wing narrowly folded and 

interlocking; fore wings at least four times as long as wide; at least the 
base of the hind wing, and usually a great part of the wings, hyaline; brightly 
colored, diurnal moths. (MeUttia [if. satyriniformis. Squash-borer], Sdsia 
Is. tijndiformis. Currant-borer; S. rutUans, Strawberry crown-moth], Bern- 
bdcia [B, marginata. Blackberry crown-borer], Sanninofdea [S. exitiosa. 
Peach-borer]) (PL 10., figs. 221, 229, 282). (MGEBllDM,) . . .SESilDJE 
Wings not interlocking at middle of margin, very rarely transparent, and if so, 
with broader fore wings .S 

7. Fore wings divided into two plumes, hind wings into three; small, delicate 

moths, . usually prettily colored. (Oxyptilus, Platyptilia, Pter6phorus) 

(PL 9, fig. 203; PL 10, figs. 225, 231) PT£R0PH6RIDiE 

Each wing divided into six p]umes; a small silvery white moth. (Omeddes) 
(PL 9, fig. 204) 0RNE6DIDJE 

8. Hind wings much broader than their fringe, never spear-shaped, and rarely 

trapezoidal with produced apex 9 

Hind wings tapering toward base and apex, without marked anal angle, or 
notched below the apex and trapezoidal; the fringe wider, or almost as wide, • 
as the wing 58 

9. Underside of hind wing with a double series of enlarged and divergent scales 

along the cubital vein Agdistinse of the PT£R0PH6RIDiE 

No such specialized scales 10 

10. Fore wings with two anal veins attaining the margin (PL 9, fig. 205) 11 

Fore wings with only one anal vein attaining the margin, the first anal vestigial 

or represented by a fold and the third a;t most by a short spur (PL 9, fig. 
202) 20 

11. Antennae plainly knobbed; hind wing with a large prsecostal area; large showy 

moths of butterfly- or skipper-like appearance. (Cftstnia.). .CASTIVllDiE 
Antennse tapering to tip 12 
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12. Subcosta and radius of hind wing independent, parallel or arising separately; 

connected by a crossvein or rarely fused beyond the cell IS 

Subcosta of hind wing, arising from the cell (PL 9, fig. 205) 1& 

13. Subcosta and radius of hind wing connected by a strong crossvein near the 

middle of the cell or beyond (PI. 9, fig. 211), independent and parallel. . .14 
Subcosta and radius of hind wing of a different conformation 17 

14. Fore wing with an accessory cell (PI. 9, fig. 211) 15 

No accessory cell 1ft 

15. Wings bluntly pointed toward tips, strong; body heavy, far exceeding the hind 

wings when spread; palpi vestigial; usually large moths. (Prionozystus 
[P. robinioB, Carpenter-moth] Zeuzdra [Z. pyrina. Leopard-moth] C6ssus) 

(PI. 9, fig. 211) C6SSIDJB: 

Wings broad, rather short and rounded, body short and slender, not exceeding 
the hind wings; palpi well developed; moderate-sized moths, with hairy 
body and usually of yellow or orange color. (Dalc6rides.) . .DALC£RIDJB: 

16. Tongue developed; palpi and wings scaled; moderately large moths with 

conspicuous color pattern. (Gingla.) CHALCOSllDJB: 

Tongue absent; palpi small and hairy, or absent; wings hairy, but nearly 
destitute of scales; females , wingless. Bag-worms. (Thyrid6pteryx [T. 
ephemerc^ormis. Bag- worm], Solendbia, ChlQia.) PS'^CHIDJB: 

17. Subcosta arising separately from the radius, running closely parallel to it to 

well beyond the end of the cell; base of the radius in that case either com- 
plete, showing as a short spur, or lost; small, rarely moderate-sized motha 
Diaphdnia lD.{=Margaronia) nitidalis. Pickle-moth], Loz6stege [L. simi- 
lalis. Garden webworm], Pyrausta, Pyrdlis [P. Jarinali^, Meal snout-moth], 
Crfimbus [Root webworms], Galldria [(?. mellonella. Bee-moth], Minedla. 
[M. indigenella, Leaf-crumpler], £ph6stia [E. kuehnieUa, Mediterranean 
flour-moth], Plddia [P. interpuncteUa, Indian meal-moth]) (Including 
PYRAUSTIDM, GALLERIIDJS, CRAMBIDM, PHYCITIDM.) (PI. 

10, figs. 223, 230) PYRALlDIDJE 

Subcosta entirely independent of the radius, or connected by a weak crossvein, 
or one near the base of the wing, sharply divergent before the end of the 
cell 58 

18. Subcosta arising from near the middle of the cell; sometimes free also for a 

short distance near the base; moderately small, stout-bodied moths with 
rather small wings;, larvse slug-like. (Eud^, Tortricidia, Padduxiia.) 

(EUCLklDJE.) COCHLIDilD^ 

Subcosta arising near the tip of the cell 1^ 

19. Fifth branch of the radius long-stalked; pale-colored moths of moderate size 

and inconspicuous appearance, with stout, hairy body and small, furry wings. 

(Lagda, Megalopjge.) MEGALOPf GID^ 

Fifth branch of radius arising from the cell; small, dark, often brightly marked 
moths with smoothly scaled wings. (Acoldithus, Trfprocris, Hanislna.) 
(PL 9, fig. 205) PYR0M6RPH1LJE 
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20. Hind wings with three anal veins, the first often fading out toward base. .21 
Hind wing with two anal veins or less, at most with a short spur of the first 

anal at the margin in the broad-winged forms 22 

21. Subcosta and radius in hind wings closely parallel, or fused beyond the end 

of the cell; small, rarely moderate-sized moths (see couplet 17). 

PYRALlDIDiE, part 
Subcosta and radius strongly divergent from before the end of the cell 58 

22. Large stout moths, almost always two inches or more in expanse, the hind 

wings rarely reaching beyond the middle of the abdomen; subcosta and 
radius of hind wing connected by a stong crossvein at, or rather before the 
middle of the cell, then closely parallel to the end of the cell or beyond; 
antennse generally thickened medially and often hooked or recurved at tip. 
Sphinx caterpillars; Hawk moths. (Plilegeth6ntius, Sphinx, Phdlus, 

Deil^phila.) SPHfNGIDiE 

Wings proportionately larger, subcosta and radius rarely connected by a 
strong crossvein, and if so, strongly divergent beyond it; antennse very 
rarely swollen apically 23 

23. Accessory cell (a small cell in front of the end of the discal cell) separated by 

a full-sized vein, or completely absent 24 

Accessory cell fused with the discal cell, but with a slight thickening at the 
line of separation; small species, less than one inch in expanse 58 

24. Cubitus of fore wings apparently three-branched (very rarely two-branched) .25 
Cubitus of fore wings apparently four-branched 40 

25. Frenulum normal, well-developed 26 

Frenulum vestigial or absent, always less than one-fifteenth the length of the 

hind wings 33 

26. Subcosta and radius in hind wing sharply divergent from near the base; small, 

delicate moths with large wings. (CalHzzia, Called&pteiyx.) 

£pipl£midje 

Subcosta and radius in hind wing fused or approximated for at least part of 
their course (PI. 10, fig. 228) 27 

27. Subcosta and radius in hind wing separate at extreme base, then close together 

or fused for a greater or less distance 28 

Subcosta and radius fused from base to beyond middle of hind wing, swollen 
at the base then rapidly diverging, very slender; rather small moths, usually 
of dull colors and with finely scaled wings, the fore pair narrow and the 
hind pair broad (see couplet 54) LITHOSllDJE, part 

28. Stout-bodied moths, the width of the thorax at least one-sixth the length of 

the fore wing 29 

Slender moths 32 

29. Subcosta moderately thickened and curved at the base 30 

A strong brace- vein from an angle near the base of the subcosta to the root of 

the frenulum (see couplet 32) GEOM^TRIDiE, part 

30. Cubitus in hind wing apparently three-branched 31 

Cubitus in hind wing apparently four-branched; medium-sized moths with 
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elongated wings, the fore pair often widened at the basal angle. (Euthya- 
tira, Habrosyne). CYMATOPEORIDM THYAXfRIDiE 

31. Tongue entirely absent; wings usually with clear spots before apex. (Apate' 

Iddes.) EUPTER6tIDJE 

Tongue distinct, usually well-developed; wings fully scaled; moths of moderate 
size and inconspicuous colors, the body rather stout and densely hairy; 
hind tibiae with two pairs of stout spurs. "Prominent?.'* (DatiUia [D. min" 
istra. Yellow-neck caterpillar] Heterocdmpa, Schizdia [S. (= CEdemasia) 
concinna. Red-hump Apple-caterpillar]) (PI. 10, fig. 228) N0T0D6NTIDiE 

32. Spiracles (tympanic openings) at base of abdomen small and subdorsal; first 

anal vein usually partly present; subcosta in hind wing slightly bent at the 
base and but little enlarged, the humeral angle not expanded; last branch 
of media and first branch of cubitus stalked in the fore wing; brightly colored 
moths, usually with hyaline spots on the wings. (Phryganidia.) 

Dl6PTID-ffi 
Tympanic opening almost always conspicuous and swollen, lateral; first anal 
vein absent in both wings; subcosta of hind wing sharply bent or much 
enlarged at the base, almost always with a brace- vein extending to the base 
of the frenulum; usually small or moderate sized moths of delicate form, 
with large, finely-scaled wings. (Pale&crita [P. vemata. Spring canker- 
worm], Als6phi]a [^4. pometaria. Fall canker-worm], Tephrodystis, Rheu- 
mftptera, Hydridmena, Petrdphora, Edis, Sciagrfiphia, Cymat6phora [C. 
ribearia. Currant span-worm].) GEOMfXRlDiE 

33. Subcosta and radius in hind wings either fused for a very short distance, then 

sharply divergent, or separate from the base, or connected by a weak cross- 
vein; spiracles at base of abdomen inconspicuous 34 

Subcosta sharply divergent from the radius at the extreme base, then sharply 
bent and touching, fusing with, or closely parallel to it, or connected by a 
strong cross vein; spiracles at base of abdomen conspicuous, lateral (see 
couplet 32) A few GEOMETRIDJE 

34. Antennae not scaled beyond the basal joint. (SATURNOiOEA.) 35 

Antennae closely scaled on the upper side 36 

35. Two anal veins; first branch of media in fore wings fused or stalked with the 

radial stem; medium-sized or large moths with stout, hairy bodies and 
strong wings. (Anisdta, Citherdnia, Basildna. (CERATOCAMPIDJS) 

CITHERONllDiE 
First branch of media separate from the radial stem; with only one anal vein, 
or else the upper discocellular vein (the crossvein at the end of the discal 
cell, between the last radial and the media) long and longitudinal: moderate, 
large or gigantic moths, with broad and usually strikingly colored wings. 
(SlUnia [S. cecropia, Cecropia moth], CaUoslUnia [C. promethia, Promethia 
moth], Tropoea [T. luna, Lima moth], Tdlea [T. polyphemus, Polyphemus 

moth], Aut6meris [A. io, lo moth].) SATURNllDiE 

36» Subcosta of hind wing sharply divergent from the radius from close to its 

base 37 

Subcosta and radius parallel at base, connected by a weak crossvein 39 
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87. Fourth and fifth branches of the radius stalked, widely separate from the third 

branch; moderate sized, rather stout-bodied, hairy moths, with the wings 
often notched or concave behind. (Cicinnus, Lacosdma.) 

lacosomAtid^ 

Fourth and fifth branches of the radius arising from the discal cell closely 
associated with the third branch 88 

88. Fifth branch of the radius stalked with the first branch of the media, or closely 

approximate at base and separate from the fourth branch of the radius. 

URANlmiE 

Fourth and fifth branches of the radius separate, the fourth sometimes stalked 

with the third LONOldlD-ZE 

89. Frenulum about one-sixteenth the length of the hind wing. 

EUPTEROTIn^ of the EUPTER6TIDiE 

Frenulum absent, or at most not exceeding the front basal angle of the wing. 

(Bdmbyx mdri, the silkworm.) BOMEtCTDM 

40. Second cubital vein in the fore wing arising from the cell about a third-way 

out from the base, or even nearer the base; last radial vein stalked with 
the first medial; frenulum absent, the basal front angle of the hind wing 
expanded and furnished with a couple of short extra veins; stout-bodied 
moths of medium or rather large size. (Malacosdma {^ Clisiocampa) [M, 
americanum, Apple tent-caterpillar; M, disstria. Forest tent-caterpillar], 

T61ype.) LASIOCAMPIDJE 

Second cubital vein of fore wing arising well beyond the middle of the cell; 
frenulum usually present 41 

41. Subcosta and radius in hind wing strong and parallel to beyond the end of the 

cell, then approaching very close or fusing for a short distance; small or 
moderate-sized moths of slender form, the tip of the fore wing usually 
curving back. (Drepftna, Ordta) (Including PLATYPTERYGIDJE, 

AUZATIDJE) DREPANID-ffi 

Subcosta and radius fusing before end of cell; or wholly independent 42 

42. Fore wing with complete venation (twelve veins), all of the radials, medials 

and cubitals arising separately or with the second and third radials short- 
stalked; small moths of slender build, usually with pale, translucent spots 

on the wings. (Th^, Dysddia.) THYRIDIDJE 

Third and fourth radial veins, or the fourth and fifth long-stalked, or else 

with some veins absent 48 

48. Subcosta apparently absent, fused with the radius except at the extreme base; 
rather small or medium-sized moths, often brightly colored, the wings small, 
especially the hind pair. (Scepsis, Ctendcha) {ZYGJENIDM of some 

authors) SYNT6MID-ffi 

Subcosta and radius separating before the end of the cell 44 

44. Antennae swollen or enlarged toward tip; rather small or medium-sized moths 
of brilliant colors, often dark, ornamented with large pale spots. (Alfpia 
[A, ociomaculata. Forester moth] Androldma) (PL 10, fig. 227). 

AGARfsnDiE 
Antennae regularly tapering to apex 45 



Digitized by 



Google 



54 Key to Families of North American InsecU, 

45. Ocelli present, on the vertex dose to the eyes 46 

Ocelli absent 53 

46. Subcosta and radius in hind wing connected by a strong crossvein 47 

Subcosta and radius in hind wing fused at least slightly and usually for some 

distance along the cell 48 

47. Tongue absent (see couplet 54) (LIPARIDJS) LYMANTRtlDiE, part. 

Tongue present; palpi reaching far above the vertex, the third joint naked; a 

species is said to occur in North America H PSIDJE 

48. Fusion of the subcosta and radius extending to the middle of the cell, or beyond; 

stout-bodied moths of moderate size, with the wings usually marked in bold 
design of contrasting colors. Tiger moths. Woolly-bear caterpillars. (Utethd- 
isa, Estigmdne, Apantdsis, Halisiddta, Diacrfsia (== Spilosoma) [D. virginica. 
White ermine moth], Hyph&ntria [H, cunea. Fall web-worm].) . . ARCTllDiE 
Fusion of subcosta and radius falling short of the middle of the cell 49 

49. Fusion of subcosta and radius exceeding the basal fifth of the cell 50 

Fusion of subcosta and radius less than one-fifth the length of the cell, or 

imperfect 51 

50. Hind tarsus stout, not ordinarily over eight times as long as thick; tibial spurs 

often reduced; subcosta greatly swollen at base (see couplet 48). 

ARCTllDiE, part 

Hind tarsus more slender; tibial spurs long; subcosta basally not more than 

twice as thick as the radius (see couplet 52) NOCTftlDiE, part 

51. Swollen spiracles at base of abdomen (tympanic bullse) enlarged dorsally, 

visible from above as two rounded elevations on the first abdominal seg- 
ment; moderate, or rather large, gaily colored moths, often with metallic 

tints and bold markings. (Gnophsela.) PERIc6PIDiE 

Tympanic bulke inconspicuous 52 

52. White or yellow moths with the palpi not reaching the middle of the smoothly 

scaled front; cubitus four-branched in both wings. (Haplda.) 

ARCTtlDJE, part 
Palpi longer; cubitus in hind wing three-branched, or ground color of wings 
gray; stout moths, generally of sombre brown or gray color, the hind wings 
sometimes enlivened by large pale or colored patches; a very extensive 
family. Owlet Moths, Moths of cut-worms, army-worms, etc. (Apatdla 
Haddna, Proddma, Laph^gma [L, frugiperda. Fall army-worm], Agrdtis 
[several conmion cut-worms], Peridrdma [P. saucia. Variegated cut-worm], 
Heli6phila [H, unipuncta. Army-worm], Xylina [X. antennata. Green fruit- 
worm], Papaipdma [P. nitela. Stalk-borer], Helidthis [H. ohsoleta. Com 
ear-worm and Cotton boll-worm], Alabama {—Aletia) [A, argillacea. Cotton- 
worm], Catocaia.) (PI. 9, fig. 202) (Including NYCTEOLIDM) 

NOCTtriD^ 

53. Fore wing with raised tufts of scales; subcosta usually fused with the radius 

to near the middle of the cell, but free at base; small moths with rather 
narrow fore wings, and short, rounded hind wings. (CelUma, Ndla.) (PL 

11, fig. 233.) N6LID£ 

Fore wing without raised tufts of scales, smoothly scaled throughout 54 
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54. Subcosta and radius in hind wing fused for a point about the middle of the cell, 

or connected by a cross vein; small or moderate-sized moths of dull, incon- 
spicuous colors, the females of many species partly or entirely wingless. 
(Hemerodunpa (= Notolophus, Orgyia) [H, leucosiigma. White-marked 
tussock moth], Oldne, Porthdtria {^Ocneria, lAparis) [P. dispar, Gypsy 
moth], £upr6ctis [E. chrysorrhcea. Brown-tail moth]) (LIP ARID JS). 

LYMANTBilDM 

Subcosta and radius fused from the base to the middle of the cell; rather small 

moths, usually of dull colors, and with finely scaled wings, the fore pair 

narrow and the hind pair broad. (Hypoprdpia, Crambidia) (PL 10, fig. 226) . 

LITflOSllDiE, part 

55. Legs absent, adults never leaving the cocoon; females. (See couplet 16). 

PS^CHIDiE, part 
Legs normally developed 56 

56. Cocoon seed-like, with a valve at one end (being formed of the larval case), 

the moth normally not leaving it; females (see couplet 16) . PS YCuLUiE, part 
Cocoon normally felted, of the larv^al hair, or rudimentary and underground. 57 

57. Abdomen closely scaled or spined, or with bristly, dark gray hair; a few females 

(see couplet 32) GEOM^TRIDiE, part 

Abdomen smoothly clothed with fine, light, woolly hair; moth not normally 
leaving the cocoon, which is composed of the larval hair; a few females 
(see couplet 54) LYMANTRllDJE, part 

58. Fore wing with three or four unbranched veins only 59 

Fore wing with some branched veins in addition to unbranched ones 60 

59. A large eyecap present. (Op6stega.) OPOSXfiGIDJE 

No eyecap (see couplet 80) , HEUOZ^LIDiE, part 

60. A well-developed eyecap, fringed with overlapping scales; labial palpi small; 

cell slender or absent 61 

Eyecap not developed, at most with the first antennal joint large, a little hol- 
lowed on the inner side and fringed with a single row of bristles 62 

61. Discal cell very small, less than a tenth of the area of the wing, or wholly absent; 

wing membrane prickly (PL 9, fig. 200) (Neptfcula, Ectoeddmia). 

NEPTICtLIDJE 

Discal cell larger; wing membrane not prickly. (Proleuc6ptera, Phyllocnlstis, 

Buccuiatrix) LYONETilD-ffi 

62. Maxillary palpi twice as long as the eye, folded, conspicuous; living as larvae 

, in plants of the genus Yucca. Yucca Moths. (Pron^ba, Prod6xus.) (PL 

9, fig. 207.) iPR0D6XID£ 

Maxillary palpi shorter than the eye, or porrect 63 

63. Palpi short, at most barely reaching the middle of the front; tongue absent; 

covering of thorax and tibise dense and hairy (see couplet 15). 

. c6SSIDiE, part 
Of a different conformation 64 

64. Covering of thorax consisting of hairs, some of them broadened at tips, also 

similar on palpi and legs; palpi large and usually different in the two sexes. 
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wings scaled; venation complete, with the base of the media preserved. 

(Anfiphora.) , ANAPHORlN^ of the TINfilD-® 

Thorax, at least, scaled or slender, palpi and front and middle tibiae also in 
the majority of cases; often minute moths with wings tapering at both ends, 65 

65. Hind wing with a well marked anal angle, and rounded or somewhat pointed 

apex, not strongly concave below it; when narrower than fore wings, with 

three well developed anals 'yt of 

Of a different conformation 66 

66. Hind wing tapering toward both base and apex, much narrower than its own 

fringe, fore wing much broader, but also lanceolate 67 

Hind wing of variable size with produced apex, strongly concave below apex, 
and again produced more or less on the third medial and first cubital, with 
well marked anal angle. (Gnorimdschema, Yps61ophus [ F. ligulellus. 
Palmer-worm], Sitotrdga [S. cerealella, Angumois grain-moth], Phthonniasa 
[P. operculella. Potato-tuber moth], Gel§chia) (PI. 9, fig. 209). 

GELECHilD-ffi 

67. Maxillary palpi present and folded in repose 68 

Maxillary palpi obsolete, or three-jointed and porrect 70 

68. Head extremely rough, with bristling vestiture 69 

Head smoothly scaled, except narrowly behind. (Acroldpia) ACROLEPllBiE 

69. Wing membrane prickly (PI. 9, fig. 200), first branch of the radius in hind wing 

much stronger than the base of the main stem of the radius, and appearing 

as a basal fork of the subcosta (see couplet 82) AD^LIDiE, part 

Wing membrane not prickly; first branch of radius in hind wing no stronger 
than the basal portion of the radial stem, well out from the base, connecting 
the subcosta and radius, which are closely parallel toward the base (see 
couplet 84) A few TIN£ID-® 

70. Head very rough and bristly on both vertex and face; second joint of palpus 

with lateral bristles toward tip. (Teniga.) TINfilDJE, part 

Lower part of face, at least, smoothly scaled; palpi without bristles 71 

71. Fore wing with at most four veins, either free or stalked, to the costa from the 

cell; with five or six veins running to the inner margin- (fifth branch of the 
radius running to the outer margin (see couplet 90). 

YPONOMEftTID-ffi, part 

Fore wing with five veins running to the costa from the cell, or with only 

three or four to the inner margin (fifth radial running to the costa) .72 

72. Vertex rough-bristled 73 

Vertex smooth-scaled, or with a few erect scales behind 75 

73. Accessory cell (in front of and beyond the discal cell) very large, extending 

nearly halfway to the base of the wing; fore wing with heavy spinules on 
base of the subcosta and base of the cell. (Tischdria, Coptotriche) (PI. 9. 

fig. 212) TISCHERllDiE 

Accessory cell small, or more often absent; wing membrane not prickly 74 

74. Anal vein in fore wing forked at the base; costa of hind wing not lobed. (Be- 

d§llia.) LYONETilDiE, part 
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Anal vein in fore wing simple; costa of hind wing strongly lobed, with the 
obscure basal parts of the subcosta and radius closely parallel to the edge 
of the lobe. (Lithocolldtes, Gradldria, 6mix.) GRACILAldlDA 

75. Subcosta and radius in hind wing nearly straight and parallel toward base, 
• usually connected by a distinct, but weak crossvein; rarely, when subcosta 

is very short, this vein enters the costa beyond the tip of the subcosta; 
when the costa is lobed, with the subcosta fairly straight, and ending at 

the commencement of the concave portion 7«- 

Subcosta and radius sharply divergent at base; first radial vein, when traceable, 
appearing as a basal fork of the subcosta, oblique, short and heavy, and the 
radial stem running nearly through the axis of the wing; or with the sub- 
costa and radius both obscure, closely parallel to the basal lobe of the costa, 
and the radius functionally replaced by the base of the media 77 

76. Palpi upturned to the vertex. (M6mpha, Cosm6pteiyx, Cole6phora [C* 

malivorella). Pistol case-bearer; C. fletcherella, Cigar case-bearer]) (PL 9, 

fig. 208) COSMOFIERfOIDA 

Palpi mmute, drooping. (Heliodtnes.) H£LIODfNIDJ& 

77. Maxillary palpi present, porrect (see couplet 74) GRACILARilDJE, part 

Maxillary palpi absent 78. 

78. Cubital stem in hind wing at least two-branched; palpi usually smoothly 

upturned to vertex; hind tibiae loosely hairy. (Elachfsta.) 

ELACHfSTID^ 
Cubital stem in hind wing simple, free; no cell, or with very short palpi. . . .79' 

79. Basal joint of antennae broadened with overlapping scales (a vestige of an 

eyecap) ; tongue weak; cubitus in hind wing simple; hind tibiae with a regular 

series of bristles. (Phyllocnistis, part) (see couplet 61) LYONEXllDiE, part 

Basal joint of antennae simple, or with a slight comb of bristles 80 

80. Palpi usually hanging, if upturned, not reaching the middle of the front. 

(Heliozdla, AntispHa, Coptodisca, Cydoplftsis.) H£LIOZ£lIDJ& 

Palpi moderately long and usually slender, upturned in life (see couplet 74). 

GRACILARllD^ 

81. Second branch of the cubitus in the fore wing arising less than two-thirds way 

out of the cell; rather or quite small moths, the fore wings frequently 
more or less truncate or faintly excised at the tip. Leaf-rollers. (Ole- 
thre^tes, £uc6sma, Spilondta (= Tmetocera) [S. ocellana, Bud-mothl 
Ancylis [A, comptana. Strawberry leaf-roller], Enarmdnia [E. prunivora^ 
Lesser apple^worm], Carpodlpsa {—Cydia) [C. pomonella. Codling-moth], 

Archips, Tdrtiix.) Most TORTRICID^ 

Second cubital vein in fore wing arising further out of the cell 82 

82. Wing membrane prickly; subcosta in hind wing with a strong basal fork, or 

considerably swollen at base; radius and subcosta usually sharply divergent 
from the base; antennae often extremely long; vertex very rough. (Ihcur- 

vftria, Addla, Cyine.) AD^LIDiE, part 

Wing membrane not prickly; antennae never much longer than the fore wing; 
first radial rarely as strong as the other veins, and when distinct, separated 
from the base of the wing by several times its length 8$> 
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SS. Maxillary palpi four- or five-jointed, folded 84 

Maxillary palpi three-jointed or vestigial, projecting 85 

S4. Head only slightly rough behind. (Acroldpia.) ACROLEPllDiE, part 

Vertex with long, bristly vestiture. (Tinea [T. peUioneUa, Clothes-moth], 
Tindola [T, biseUieUa, Clothes-moth], Xyl§sthia, Setom6rpha) (PL 9, fig. 
201) TINfilD-ffi 

85. First and second branches of the media both absent in the hind wing. (Car- 

poslna.) TORTRlCID-ffi, part 

First branch of the media present in the hind wing 86 

86. Labial palpi with bristles on each side of the second joint, or the vertex and 

the front both with extremely long, rough vestiture, and the second joint 
of the palpi heavily tufted and t^e third long (see couplet 84). 

TIN£ID£, part 

Labial palpi without bristles; head with short, fairly smooth vestiture, or 

third joint of palpi inconspicuous 87 

87. Radius and first medial vein in hind wing close together or stalked 88 

Radius and first medial vein in hind wing widely separate at base, at least half 

as far apart as at margin 9S 

88. Palpi as long as the head, with the second joint triangularly scaled, third less 

than half as long; normally projecting 89 

Palpi upturned to beyond middle of front, often far beyond vertex, third joint 
more than half as long as second and upturned 90 

89. Fourth and fifth radial veins separate. (Phaldnia.) 

PHALONliN-ffi of the TORTRICID^ 
Fourth and fifth radial veins stalked, to costa. (Anfirsia cf [A. lineatella. 

Peach twig-borer].) GELECHllDiE, part 

^. Veins of fore wing all present; fifth radial vein running to outer margin; wings 
very frequently ornamented with series of dots contrasting with the ground 
color. (Attdva, Yponome^ta, Chore^tis, Argyr^sfhia.) 

YPONOMEtrriDiE, part 

Fifth branch of radius in fore wing running to the costa, or lost 91 

"91. Hind wing lanceolate (tapering toward base and apex) narrower than the fore 

wing (see couplet 76) COSMOPTERYGID^ 

Hind wing wider than the fore wing, not lanceolate 92 

92. Fore wing with all veins from cell arising separately; radius and first medial 
vein in hind wing long-stalked. (Stendma, Brachildma.) {XYLORYC- 

TIDM) STEN6MID-ffi 

Fore wing with the fourth and fifth radial veins stalked; hind wing trapezoidal 
and usually wdder, strongly rounded out at the end of the third medial and 

first cubital (see couplet 66) A few GELECHIID^ 

98. Second radial vein arising at the apex of the cell; third medial and cubitala 
also closely crowded from lower angle; male usually with strong sexual 
modifications; five radials extending to the costa. (Valentinia, Holcdcera, 

Diydpe.) BLASTOBASIDiE 

Second radial arising distinctly before the apex of the cell, well away from the 
origin of the third radial 94 
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294. Five veins extending from the cell to the costa in fore wing 95 

Four veins from cell to costa in fore wing, the fifth radial ending decidedly 

below wing-tip 96 

95. Second branch of media in hind wing arising decidedly nearer to the first 

than the third medial, (fithmia.) ETHUdlD-ffi 

Second medial vein in hind wing arising nearer the third medial, or rarely mid- 
way between the first and third. (Agn§pteryx, DepresslUia, EpidUlima.) 

(£C0PH6RIDiE, part 
:96. Fourth and fifth radial veins stalked; ocelli absent or vestigial (see couplet 

95) (EC0PH6RID-ffi, part 

All veins in fore wing arising separately, if the fourth and fifth radials are 
rarely stalked, the ocelli are large (see couplet 90) . YPONOMEUTIDJE, part 
97. Radius in fore wing five-branched, all arising from the discal cell; eyes strongly 
lashed in front; antennae separated at base by a distance greater than half 
the width of eyes, usually hooked at tip; small, rarely rather large, stout- 
bodied butterflies of rapid, erratic flight. Skippers (Pftmphila, Nisoniades, 

Etldamus, Megath^us.) (PL 10, figs. 213, 219, 237) HESPERllD-ffi 

Fore wings with some of the radials stalked or absent; eyes rarely lashed; 
antennae closer together, the antennal club never pointed and recurved 

at tip 98 

:98. Front pair of legs, at least in the male, more or less strikingly different from 
the other pairs; usually not used for walking; the claws of their tarsi, when 

. present, never toothed nor split 99 

Front legs like the other pairs, or if slightly reduced in size and structure, with 

the claws toothed or bifid 108 

99. Front tarsus without claws in either sex (PI. 10, figs. 217, 218); front legs 
much reduced in size in both sexes, their tarsi in the male with only one 

joint; in the female usually with &ve joints 100 

Front tarsus of female with claws, that of the male sometimes with a single 
claw; front legs never much reduced in size. (PL 10, figs 214, 215.) 106 

100. Discal cell of hind wings closed 101 

Discal cell of hind wings open 105 

101. Front foot of female ending in a corrugated knob; subcostal vein in fore 

wing forked at the extreme base; antennse not scaled above; generally large 
butterflies with rather bold contrasting coloration ; mainly tropical. (Andsia 
(^Danais) [A, archipptuf. Milkweed-butterfly]) (PL 10, fig. 235). 

(EUPLCEIDJE) LYMNADID-fi 

Front tarsus of female present, though more or less abbreviated. (PL 10, 

fig. 218.) 102 

102. Fore wings twice as long as broad 103 

Fore wings much less than twice as long as broad 104 

103. Antennae clothed with scales, at least above; frpnt tarsus of female four- 

jointed; wings opaque; medium-sized, brightly colored butterflies with 
elongate oval wings; mainly tropical. (ApostrHphia, Helicdnius.) 

HELICONllDJE 
Antennae naked, wings often in great part translucent and destitute of scales; 
wings elongate, oval; mainly tropical. (Dirc^nna, Ithdmia.) 

ithomIid^ 
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104. Some of the veins at the base of the fore wing greatly swollen; usually small 

butterflies, rarely rather large; frequently of brownish color with yellowish 
eyespots or ringed marks (Cercyonis {^Saiyrus), C(Biion;fmpha, Enddia 

(^Debis), Clssia.) (PL 10. fig. 218.) AGAPfiXID-© 

Veins not swollen at base of fore wing; large tropical species with very broad 
wings, above with deep, rich colors, below with eye-spots and intricate lines; 
tropical, in the United States only as accidental visitors. (Cal)go.) 

brass6lid^ 

105. Hind wings with a cradle-like depression along the inner margin in which 

the abdomen rests; large species, usually with brilliant metallic blue c >lor; 

tropical. (M6rpho.) M0RFH6IDJE 

Hind wings without structure of this sort; usually moderate-sized species 
without brilliant blue coloration; many common brightly colored butter- 
flies. (Aigynnis, Br^nthis, PhyciMes, Polygdnia (—Grapta), £uvan6ssa 
(= Vanessa), Vanessa (= Pyrameis), BasiUb-chia (= Limenitis\ Anaea.) (PL 
' 10, figs. 217, 236) NYMPHALID^ 

106. Palpi very long, porrect, from one-fourth to one-half as long as the body 

and thickly hairy. (Hypatus.) UBYTH^IDiE 

Palpi not elongated, of ordinary size 107 

107. Subcosta in hind wing giving off a spur at the base, the humeral vein. 

(CalephdUs, Polystigma) (PL 10, ^. 215) (RIODINIDJE, ERYCINIDM) 

LEMONlm^ 
Subcosta in hind wing without such a spur at the base; first branch of the 
media almost always arising at or near the apex of the discal cell; no humeral 
vein in hind wing; generally small, delicate species, the antennae ringed with 
white; often brightly colored and with very slender, tail-like appendages 
on the hind wings. (Thecla, ChiysophlUius ["Coppers"], Lycaena ["Blues"]) 
(PL 10, fig. 214) (RURALIDM) LYCiENID-ffi 

108. All tarsal claws bifid; anterior tibiae without pads; hind wing with two well- 

developed anal veins; medium-sized or rather small butterflies with broad 
wings; typically yellowish or white with blackish marginal markings. 
(P6ntia {=^Pieris) [P. rapm. Cabbage butterfly], Eikrymus {—Colias) ["Yel- 
lows"], Eurdma (= Terias.) PI£RID^ 

Tarsal claws large, not toothed or bifid; anterior tibise with pads; hind wing 
with only one anal vein 109 

109. Radius in fore wing four-branched; discal cell in hind wing not connected 

to the anal vein by a cross vein; medium-sized butterflies with white ground- 
color on wings, marked with dusky and usually with a red eye-spot on hind 

wing; alpine species. (Pam&ssius.) PARNASSllDJE 

Radius in fore wing five-branched; anal crossvein present; hind wing usually 
with a tail-like prolongation; ground-color of wings black; large, showy 
butterflies with conspicuous, contrasting color pattern. Swallow-tail 
butterflies. (Papllio, La6rtias, Iphidides) (PL 9, fig. 210). 

papili6nid^ 
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ORDER DIPTERA 

{ANTLIATA, HALTERATA, HALTERIPTERA, 
HAUSTELLATA,) 

Minute to moderate-sized, rarely large insects, usually with 
good powers of flight; the hind wings replaced by small knobbed 
structures (halteres): head usually vertical, freely movable; 
antennse variable, frequently three-jointed and provided with a 
sensory bristle (style or arista); mouth-parts suctorial; both the 
prothorax and metathorax small and fused with the large meso- 
thorax; wings membranous, veins and cross veins not numerous; 
legs usually alike, the tarsi regularly five-jointed. Metamor- 
phosis complete, the larvae almost always legless grubs or maggots, 
frequently with the head retracted and indistinct; pupae with the 
appendages more or less adherent, the body sometimes entirely 
encased in a seed-like capsule (puparium). Food-habits variable. 
Flies, Mosquitoes, Gnats, Midges. 

1. Antennae generally longer than the thorax, usually composed of from eight to 
sixteen free jomts (PL 12, figs. 262, 266, 272) and rarely with a differentiated 
style or bristle; anal cell widely open, rarely narrowed in the margin of the 
wing, discal cell usually absent, second vein often forked; calypter absent; 
palpi usually elongate, hanging downward and comprising four or five joints; 

body very rarely with bristles. (NEMAT6CERA.) 2 

Antennse usually three-jointed, the third joint however often complex (PL 12, 
fig. 283) or bearing a differentiated style (PL 12, fig. 300) or arista (PL 12, 
fig. 301) ; anal cell distally narrowed or closed, sometimes very short or even 
absent, discal cell usually present, second vein never furcate; palpi short, 
projecting forward, never with more than two joints. (BRACH'^CERA.) . 17 

t. At least nine veins reach the margin of the wing, discal cell often present, second 

and fourth veins forked 3 

Less than nine veins terminate in the margin of the wing, no discal cell 9 

-8. Costa continuing around the hind margin of the wing; ocelli almost always 

wanting 4 

Costa much thinned beyond the tip of the wing; a single pad between the tarsal 
claws; ocelli present; males holoptic; wings usually spotted. (Rh^phus, 
Olbiogfister) (PL 12, figs. 276, 288) {ANISOPIDM, PHRY NEIDM). 

-4. Veins bare or nearly so, if hairy the mesonbiam' Sas a V-shaped suture; legs 
very long and slender; body and wings elongate; males dichoptic, i, e, the 

eyes not meeting above 5 

Veins, including the hind margin, very haiiy or scaly; body hairy or scaly; 
mesonotum without a transverse suture 6 
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5. Mesonotum without a transverse suture; second vein strongly arched forward. 

(Dfxa) DfXID^ 

Mesonotum with a more or less distinct suture; female with a conical ovipositor. 
Crane-flies, Daddy-long-legs 7 

6. Wings ovate or pointed, held folded roof-like against the body, veins very hairy; 

tibise without terminal spurs; small species. Moth-flies. (Ps3rchdda> 

Perfcoma) (PL 12, fig. 268) PSYCH6DIDiB 

Wings narrow, not thus folded against the body; veins scaly; tibiae with terminal 
spurs; antennie of the males usually feathered with long hairs. Mosquitoes. 
CUex [C quinquefasciatusy Dengue-fever and Filaria mosquito], Addes 
[A, calopus{=Siegomyia fasciata). Yellow-fever mosquito], An6pheles [A, 
qtuidrimaculatus. Malaria mosquito]) (PL 12, fig. 267) CUhtCTDM 

7. Suture of mesonotum distinctly V-shaped; two anal veins present 8 

Mesonotal suture not distinctly V-shaped, but incomplete or curved; one anal 

vein present. (Bittacoin6ipha, Ptych6ptera) (PL 12, fig. 269) {LIRI- 
OPEIDM) PTYCHOPTfiRID^ 

8. Last joint of palpi whiplash-like, much longer than the three preceding together; 

antennse with rarely more than thirteen joints; auxiliary vein ending in the 
first vein by an abrupt curvature at the tip, not connected with the first 
by a crossvem. (Tfpula, Pachyrhina, Cten6phora) (PL 11, fig. 240; PL 

12, fig. 278) TIPtJLID-ffi 

Last joint of the palpi shorter or not much longer than the two preceding to- 
gether; antennse six- to sixteen-jointed, rarely more; auxiliary vein usually 
ending in the costa and connected with the first vein by a distinct crossvein. 
(Limndbia, £ri6ptera, Limn6phila, Trich6cera) (including CYLINDRO- 
TOMID^) LIMNOBilDiE 

9. Antennae composed apparently of two joints and a terminal nine- or ten-jointed 

arista; a small but broad second basal cell present; rare small species. 

(Orphn6phila) (PL 12, fig. 284) ORPHNEPHfiJD^ 

Outer part of the antennse not formed like an arista; second basal cell absent, 
or, if present, narrow 10 

10. Wings with a secondary neuration like a fine network of creased lines; slender 

long-legged species. (Bibioc^phala, Blephar6cera) (PL 12, fig. 277) 

(LIPONEURIDJE) BLEPHAROCERID-® 

Wings without such secondary neuration 11 

11. Second basal cell present; antennae usually shorter than the thorax, rather 

stout, without constrictions between the joints; eyes of the male often large, 
ocelli almost always present. (Bibio, Dilophus, Pldda) (PL 11, fig. 241; 

PL 12, fig. 266) (including PACHYNEURIDM) BIBI6NID^ 

Second basal cell wanting 12 

12. Antennae shorter than the thorax, rather stout, composed of ten or eleven 

closely united joints, never feathery; eyes of males meeting above; body 
stout, legs strong:; anterior veins strong, posterior veins weak. BuflFalo- 
gnats. Black-flies. (SimMum) (PL 11, fig. 243; PL 12, fig. 272) {MEL- 

USINIDJS) SIMULilD-® 

Antennae long and slender, the joints longer than broad, rarely (Ceroplatus) 
the antennae are flattened; body slender 13 
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13. Tibiae with apical spurs, coxae usually long; three or two ocelli almost always 

present; eyes separated. Fungus-gnats. (Mycet6phila, Macr6cera, My- 
comfiA i^Sciophila), Ceroplktas) (PL 12, fig. 280) (FUNGIVORIDJE). 

MYCETOPHfLID-© 

Tibiae usually without apical spurs; often no ocelli; coxae at most moderately 

long 14 

14. Costa continuing around the hind margin of the wing; wings almost always 

finely hairy and usually with three longitudinal veins, the last forked, and 
without apparent cross veins; eyes usually separated; minute, delicate 
species. Gall-gnats. (Cecidom^ia, Mayetiola [M. destructor, Hessian flyl» 
Dasynedra, Lasi6ptera, Contarfnia [C. tritici. Wheat midge; C. (» Diplosis) 
pyrivara. Pear midge].) (PI. 11, fig. 242; PL 12. fig. 262). 

{ITONIDIDM) CECIDOMytiD-© 

Costa not or but weakly continued on the hind margin, more than three veins 

present; eyes usually meeting above in the males 15 

15. Antennal joints more or less constricted, often feathered and bushy in the 

male, six to fifteen in number; wings usually narrow; eyes kidney-shaped 
or oval; ocelli wanting or vestigial. Midges, Gnats, Punkies. Ceratopdgon 
[Punkies], Chirdnomus, Orthodadius, Tfinypus) (Including ERETMOP- 
TERID^ and STENOXENID^) (TENDIPEDIDJS), 

CHIR0N6MIDiE 

Antennal joints rarely constricted and at most verticillate, i. e. furnished with 

whorls of loose hairs; wings usually more oval; eyes kidney-shaped, meeting 

on the vertex; ocelli distinct 16 

16. Antennal joints longer than broad; hind margin of the wing slightly thickened; 

tibial spurs distinct; eyes narrow above the front. (Sclara, Lestrdmia^ 

Campylomyza) {LYCORIIDM) SCIARIDJE 

Antennal joints shorter than broad; hind margin of the wing not thickened; 
eyes relatively broad above the front. (Scat6pse, Aspistes.) 

scat6psid^ 

17. Empodia developed pulvilliform, that is, three nearly equal pads imder the 

tarsal claws (PL 12, fig. 261); head and thorax without strong bristles. 

(EREMOCHiETA) 18 

Empodia wanting or represented by a bristly hair, therefore only two tarsal 
pads (PL 12, fig. 259); bristles often well developed; third antennal joint 
never truly annulated 25 

18. Third joint of the antennae complex, annulated into four to eight apparent 

segments, or the antennae more than five-jointed 1^ 

Third joint of the antennae simple, not composed of rings 23 

19. No vein on the hind margin of the wings, prefurca {i, e. the petiole of the second 

and third veins) arising opposite the base of the small and anteriorly placed 
discal cell, anterior veins usually crowded near the costa, the other veins 
faint; scutellum often armed. (Stratiom^ia, Sftrgus, Nem6telus) (PL 11, 

fig. 244) STRATI0MYIID.£ 

Costa continuing around the hind margin of the wing, prefurca longer (short 
only in Pantophthalmidae), veins not crowded forward, the fork of the third 
vein usually enclosing the tip of the wing, five posterior cells 20 
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90. Calypteres small or vestigial; head not hemispherical, the occiput convex. .21 
Calypteres conspicuous; third antennal joint composed of four to eight annuli; 
head widely hemispherical; females bloodsucking. Horse-flies, Gad-flies. 
(Tabftnus, Chrysops, Sflvius) (PL 11, fig. 247; PL 12, figs. 258, 283). 

tabAnida 

HI. A slight spur on the middle tibise only; second submarginal cell widely trian* 
gular; fourth posterior cell closed; gigantic, tropical flies. (Pantopthfilmus) 

(PL 11, fig. 246) {ACANTHOMEBIDJE) PANTOPHTHAlMID^ 

At least the middle tibise with evident spurs; second submarginal cell not wide, 
fourth posterior cell usually open 22 

22. Face flat or produced, the facial orbits and the cheeks not sutured; eyes of 

the male not meeting; antennse of Rhachicerus pectinate and with about 
thirty divisions. (Xyl6phagus, Rhachicerus) (PL 12, figs. 286, 290) (includ- 
ing RHACHICERIDJE.) {ERINNIDM) XYLOPHAGID^ 

Facial orbits and cheeks separated from the central part; eyes of males meeting; 
scutellum of Coenomyia spined. (Coenomyia, Arfhrdpeas) (PL 12, fig. 
287) CCENOMYilD-ffi 

23. At least the posterior tibise with spurs; costa encompassing the wing margin, 

anterior crossvein distinct; calypteres vestigial. (L^ptis, Chi3rsop21a, Sym- 
phoromyia) (PL 12, fig. 291). 

(LEPTIDM^LEPTIDIDM) RHAGldNH)^ 

Tibiae with short or no spurs; costa greatly thinned beyond the tip of the wing, 
anterior crossvein usually absent or located near the base of the discal cell, 24 
5Ni. Head very small as compared with the greatly hump-backed body; calypteres 
inflated; posterior veins not parallel with the hind margin of the wing; 
eyes of both sexes broadly contiguous. (Acr6cera, Opsdbius, OncMes, 
Eul6nchus) (PL 11, fig. 245) {ACBOCEBIDM, HENOPIDM, ONCOD- 
IDJE) rfRTlD^ 

Head as wide as the depressed thorax; calypteres vestigial; posterior veins 
parallel with the hind margin, first basal cell very long, its forward border 
continued obliquely across the wing as a "diagonal vein." (Hinnonedra, 
Rhynchoc^phahis) (PL 12, ^g. 295) NEMISTRINIDA 

25. Anal cell much longer than the second basal, either open, or closed in or near 

the margin of the wing, basal cells relatively long, third vein almost always 

forked 26 

Anal cell when present shorter, closed some distance from the wing-margin, 
if long and acute the third vein is not forked; small crossvein never formed, 31 

26. Vertex plane or convex, the eyes not bulging, eyes of males often meeting; 

legs not robust 27 

Vertex sunken, the eyes bulging and never contiguous; wing-veins numerous; 
often large species with strong legs 30 

27. Small crossvein present (PL 12, fig. 258, p. c v.), five posterior cells; abdomen 

rather long and tapering 28 

Small crossvein absent, four or three posterior cells, if five posterior cells pres- 
ent the extra one is due to an extra vein bisecting the third; abdomen usually 
oval 29 
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!28. Fourth vein ending before the wmg-tip; at least the scutellum bristly; antennse 
with a very short style; eyes separated; palpi broadened at tip. (Apidcera, 

Rhaphiomydas) API0C£RID£ 

Fourth vein ending beyond the tip of the wing; body usually furry rather than 
bristly; palpi not broadened apically. (Ther^va, Psiloc^phala, Tabiida) 
(PL 12. fig. 29S) THERfiVID-ffi 

fi9. Proboscis long and thin; body usually furry and stout though rarely (Sys- 
trc^us) extremely slender and bare; a small style usually present; fourth 
vein ending beyond tip of the wing. (Anthrax, Exoprosdpa, Bombylius, 
Gdron, Systropus.) (PL 11, fig. 249; PL 12, figs. 265, 294) . . BOMBYlilD^ 
Proboscis hidden; body bare; antennse without a style; fourth vein ending at 
the tip of the wing. (Sceii6pinus, Pseudatiichia) (PL 11, &g. 248). 

(0MPHRALID2E) SCENOPlNID-ffi 

50. Body without bristles; fourth vein curving forward, neuration complex, pre- 

furca (the stalk of the second and third veins) short; antennse with a clubbed 
style; proboscis with fleshy expanded tip, palpi vestigial. (Mydas, Lepto- 

mydas) (PL 12, fig. 298) , .{MYDASIDM) MYDAID^ 

Body usually with bristles, face bearded; fourth vein not curving forward, 
neuration normal, prefurca long; proboscis adapted for piercing, not fleshy, 
palpi usually prominent. Robber-flies. (Leptogftster, Cyrtopdgcm, L&pli- 
lia, £rax, Proctacfinthus) (PL 12, fig. 264) ASfLIDA 

51. No frontal suture; anal cross vein usually reflexed; when the anal cell is pointed 

the arista is terminal and the calypteres and alula are not prominent. .32 
If the anal crossvein is reflexed a frontal suture is evident, if the frontal lunule 
is obscure the anal cell is longer than the second basal cell; arista almost 
always dorsal; calypteres and alula usually pronounced. (CYCL6R- 
RHAPHA) 35 

52. Neuration fairly normal, without faint oblique veins; antennae evidently two- 

or three-jointed 35 

Wings, when present, with several stout anterior veins running into the costa 
and other weak ones obliquely extending across the wing; antennse placed 
low, apparently single- jointed and with a long arista; hind legs long, their 
femora compressed; small, hunchbacked, quick running flies. (Dohmf- 
phora, Phdra, Hypdcera, Aphiochseta.) (PL 11, fig. 250) PHCrIDA 

53. Wings rounded at the tip, second vein ending considerably before the wing- 

tip, crossveins present; oral bristles absent; -eyes of males often meeting; 
face usually narrow ; predaceous species. (Micr6phona, Obthogenta.) . . 34 
Wings pointed, no crossveins except at the base, second basal cell short, second 
vein ending almost at the tip of the wing; face with oral vibrissce; eyes sep- 
arated. (Acroptera) (Londi6ptera.) (PL 11, fig. 254; PL 12. fig. 278). 

{MUSIDORIDM) LONCHOPTfiRIDJE 

54. At least one basal cell evident, discal cell usually separate from the second 

basal cell; calypteres small; proboscis usually rigid; antennal style or arista 
usually terminal; abdomen typically with seven segments, male genitalia 
never inflexed; color almost never metallic; third vein sometimes forked. 

6 
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(Hybos, Hemerodrdmia, Clm6cera, Platyp&lpus, Rhamphomyia) (PL 11» 
fig. 251; PI. 12, figs. 268, 270, 300.) 

{EMPIDM, including HYBOTIDM) EMPfDID^ 
Basal cells small and indistinct, discal cell merged with the second basal cell, 
third vein never forked; calypteres rather large and fringed; proboscis almost 
always fleshy; abdomen typically with five or six segments excluding the 
large inflexed genitalia of male; usually metallic green. (Sclapus^ 
Dolidiopus, Gynmopt^mus, Chxysdtus, Hydr6phorus.) (PL 12, figs. 274» 
299). .DOLICHOP6dID^ 

35. Anal cell elongate, acute, usually closed toward the wing-macgin, but at least 

longer than the second basal cell which is generally long; frontal suture 

rarely distinct. (Aschiza, AthekIcera) 36 

"Anal cell, if present, short, closed far from the wing-margin, not acutely pro- 
duced except rarely by a lobiform prolongation, second basal cell much 
shorter than the third posterior cell except in the abnormal neuration of 
some Pupipara; frontal lunule and suture almost always distinct; never 
more than three posterior cells; marginal and submarginal cells never closed; 
third antennal joint almost always with dorsal arista; bristles of body and 
legs usually distinct. (Schiz6phora.) 39 

36. Proboscis very rarely elongated; eyes of males usually meeting 37 

Proboscis elongate and slender, often folding; face usually with a groove or 

grooves under the antennse; front broad in both sexes; antennae with terminal 
style or dorsal arista; no bristles. (Physoc^phalai Mydpa, Zddion, Once- 
myia) (PL, 11, fig. 252; PL 12, fig. 292) C0N6PIDJE 

37. First posterior cell open, no extra vein crossing the anterior crossvein; rather 

small, dull colored species 3S 

First posterior cell closed, usually an extra vein between the third and fourth 
veins; head and usually body without bristles; arista almost always dorsal; 
usually bright colored flower flies. (P^agus, Syrphus, EristaHs, Hel6- 
philus, Xyldta) (PL 12, figs, 281, 301) sfW>HID^ 

38. Arista terminal; hind tibiae and tarsi dilated, especially in the male; head and 

thorax with bristles. (Platyp^za, Callimyia) (PL 12, fig. 285) (CXF- 

THIIDM) PLATYPfiZID^ 

Arista dorsal;' hind legs not dilated; without true bristles. (Pipunculus, 
Chfiiarus.) (PL 12, fig. 289) (DORYLAIDJE) PIPUNCULID^ 

39. Legs not broadly separated; head movably separated from the thorax; adults 

not ectoparasites upon warm-blooded vertebrates; rarely viviparous, in 
which case the new-bom larvae are young. (EuMYiiDiE, Muscoidea* 

Myiodaria.) 40 

Legs attached to the sides of the body; head small and closely united with 
the thorax, or folding back into a dorsal groove; adult flies of a leathery or 
homy structure, often wingless, living parasitically upon warm-blooded 
vertebrates; viviparous, the new-bom larvae well developed, ready for 
pupation. (Pupipaba, Ntmphipara, Eproboscidea, Omaloptera) 79 

40. At least the lower calypter large; posthumeral and intra&lar bristles usually 

both present; thorax with a complete transverse suture, posterior callosity 
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present; front of male narrow or the eyes meeting; auxiliary vein always 

distinct, first vein never short. (Schizometopa, CALTPTERATiB.) 41 

Lower calypter vestigial or wanting; posthumeral bristle present only in some 
Scatophagidse; thorax without a complete transverse suture, posterior 
callosity usually absent; a visible membrane connecting the dorsal and 
ventral segments; front of both sexes of equal width, or if wider in the female, 
the greater width is due to a widening of the middle strip; fourth vein nearly 
straight, if curved never with an appendage; often very small species. 
(HoLOMETOPA, AcaltpterAt^; Borboroidea.) 51 

41. Mouth opening small, the mouth-parts wanting or vestigial, not functional; 

vibrissfie and bristles absent, no stemopleural bristles; ventral membrane 

evident, at least at the base of the abdomen. Bot-flies 42 

Mouth opening normal, the mouth-parts functional; usually with stemopleural 
bristles at least 43 

42. No hypopleural bristles or hairs; costa extending to the third vein; first posterior 

cell very widely open; calypteres rather small. (Gastr6philus [G. equi. 

Horse Bot-fly].) GASTROPHfLID.ffi 

HypopleursB bearing hairs or bristles; costa extending to the fourth vein; first 
posterior cell closed or narrowed; calypteres large. ((Estrus [(E. ovis^ 
Sheep Bot-fly], Hsrpod^rma [H. lineata. Ox warble], Cuter^bra) (including 
HYPODERMATIDM, CUTEREBRIDM) (ESTBJDM 

43. Both hypopleural and pteropleural bristles or hairs present in a more or less 

vertical row; fourth vein bending or curving forward; when three stemo- 
pleural bristles usually but one behind. (Tachinoidea.) 44 

Either the hypopleural or pteropleural hairs or bristles or both absent; ventral 
membrane usually distinct; when three stemopleural bristles present usually 
two behind 50 

44. Facial plate more or less convexly produced nose-like below the vibrissal angles 

and fused with the lowest part (epistome); ventral membrane present; 
abdomen destitute of stout bristles. (A16phora, Phoifintha, CistogHster, 
Trich6poda) (including Gtmnosomatidjb with four, not ^\e abdominal 

segments) PHASllDJE 

Facial plate flattened, at most slightly produced; ventral membrane not visible; 
abdomen bearing some stout bristles 45 

45. Facial plate receding and short, the cheeks very broad, vibrissse located near 

the middle of the face; antennse short. (MicrophthiUma.) 

MEGAPROSdPIDiE 

Facial plate long and never conspicuously receding, the oral margin more or 

less prominent, vibrissal angles near the oral margin; antennse usually long, 46 

46. Second ventral segment of the abdomen more or less overlapping the edges of 

the dorsal segment 47 

Edges of the dorsal segments overlapping all the ventral ones .49 

47. Hindermost posthumeral bristle located lateral to the presutural bristle; fifth 

ventral segment of the male with a split hind margin, sometimes strongly 
developed; usually metallic and with plumose arista. (Callfphora [Blow- 
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fly], Lucflia [Green-bottle fly] Cynom^ia plue-bottle fly], Poll^nia, Chry- 
som^k [C. m^acdlaria. Screw-worm]) (PL IS, figs. 302, 808, 304, 305). 

CALLIPHdRID^ 

Last posthumeral bristle placed in front or inside of the presutural bristle; 

arista bare or hairy at the base 48 

48. Fifth ventral segment of the male with a straight hind margin, or entirely 

absent. (Sarc6phaga, PachyophthiUmus, Metdpia.) . . .SARCOPHAGIDA 
Fifth ventral segment of the male split to the middle. (Ph^, Melan6phora.) 

rhinoph6rid^ 

49. No presutural intraHlar bristle (PL 12, fig. 303); second to fifth ventral seg- 

ments hidden; antennse usually at or below the middle of the eye, arista 
usually hairy; legs often lengthened. (Ptilod^xia, Ther^sia, TheUira* 

DEXilDiE 
IntralUars usually extending in front of the suture, if not the ventral segments 
broadly visible or the fifth ventral of the male vestigial; antennse above the 
middle of the eye, with a bare arista; at least two posthumeral and three 
posterior intra^ar bristles. (TUchina, Ocyptera, Exorfsta, Archytas, Gdnia) 
(PL 11, fig. 253; PL 12, fig. 297) (Including Exoristid^, Masicerid^ 
OcYPTERiDiE, HisTRiciiDiB and two scorc of other so-called families) (LAR- 
VMVORIDJE) TACHfNIDiB. 

50. Either the hypopleural or pteropleural hairs or bristles present (PL 13, fig. 

303); basal bristles of the abdomen reduced; fourth vein bending or curving 
forward; arista feathered to the tip. Miisca [M. domestica. Housefly], 
Mor^lUa, Graphomyia, Stom6zys [S. caldtrans. Stable-fly], Haematdbia 

[H, {Lyperosia) serrata, Horn-fly]) (PL 12, figs. 259, 296) M^SCID^S 

Neither the hypopleural nor pteropleural hairs or bristles present; abdomen 
usually bristly; fourth vein usually curving backward; arista sometimes bare. 
(Coendsia, Arfda, Ffinnia (= HomcUomyia), Muscina, Mjriospila, Ph6rbia 
[P. hrassicoB, Cabbage and Radish maggot; P. cepetorum. Onion maggot].) 

ANTHOMYfiD-ffi 

51. Auxiliary vein distinctly separate from the first '^vein and ending in the costa, 

the first vein usually ending near the middle of the wing; anal cell present, 52 
Auxiliary vein less distinct, sometimes partly touching the first Vein or vestig- 
ial, the first vem usually ending much before the middle of the wing. . .' . .66 

52. Oral vibrissce present (PL 13, Gg, 805); abdomen with more tlian four visible 

segments; eyes bare; wings rarely pictured 53 

Oral vibrissse absent ; 57 

53. Costa beset with numerous spines; postvertical bristles convergent; tibise vnih 

spurs and with preapical bristles. (Ldiia, Helomyza, Tephrdchl&nys.) 

HELOMYZIDiE 

Costa not spinose, even at the auxiliary vein; postvertical bristles divergent 

or (Phycodromia) subparallel 54 

54. Front bristly on the side3 and on the vertex •. 55 

Front never bri^y near the antennae; abdomen somewhat elongate and usually 

narrower at the base; small, black scavenger flies. (Sepsis, Nem6poda.) 

S£PSIDiB 
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55. Thorax convex, face and cheeks not remarkably bristly 56 

Mesonotum and scutellum flattened; front, face and cheeks bristly; all the 

tibiae spurred and with preapical bristles; last tarsal joint large. (Coeldpa, 
Omomyia.) PHYCODRdMID-ffi 

56. Central strip of the front (frontalia) usually well differentiated from the sides 

(orbits) (PI. 13, fig. 304); first vein nearly half the wing-length; second 
basal cell not minute; cross veins not close together; frontal cross-bristles 
absent. (Cordylftra, ParalleWmma, Scat6phaga) (PL 12, fig. 271) (COR- 
DYLURIDM, SCATOMYZIDM, SCOPEUMID^) SCATOPBAGJDM 
Central strip of the front not differentiated from the sides; first vein about 
one-third of the wing-length; second basal cell minute; cross veins sometimes 
approximated; frontal cross-bristles sometimes present. (Cl^ia, Hetero- 
nedra.) HETERONE0MD.ffi 

57. First posterior cell closed or narrowed in the margin; abdomen elongate; legs 

long or very long 58 

First posterior cell widely open, if narrowed the abdomen is short and the legs 
are not unusually long and slender 60 

58» Eyes large, the cheeks and posterior orbits narrow, occiput concave 59 

Head more or less globular, the cheeks broad and the face retreating; proboscis 
short. (Microp^za, Cal6bata, N^rius.) 

{CALOBATIDM) MICROPfiZID-ffi 

59. Proboscis short; arista dorsal; ovipositor not lengthened. (Tanyp^za.) 

" - TANYPfiZID JE 

Proboscis and ovipositor greatly lengthened; arista terminal (Stylogfister) 

(see couplet 86) C0N6PID.ffi 

60. First posterior cell narrowed; femora and usually the hind tibiae enlarged; all 

the tibiae with preapical bristle; scutellum usually prominent; basal cells 
relatively large; tropical species. (Rhopalomdra, Willistoni^lla.) 
^ ^ RHOPALOMtRIDiE 

First posterior cell widely open, i^ rarely narrowed the femora are not thick. . 61 

61. Hind tibiae- with a preapical bristle, apical tibial bristles present; ovipositor 

neither dat nor drawn out; usually two fronto-orbital bristles; wings some- 
times pictured 62 

Hind tibiae without preapical bristle, middle tibiae alone with apical bristles; 
front femora bristly beneath; ovipositor flattened and more or less pro- 
jecting; postvertical bristles divergent when present; clypeus prominent; 
wings usually pictured . . ., 64 

62. Postvertical bristles divergent when present; second antennal joint without 

a dorsal bristle; mesopleural and usually stemopleural bristles wanting; 
' front femora not bristly beneath; anal vein reaching the wing-margin. .63 

Postvertical bristles convergent; second antennal joint with a dorsal bristle; 
one or two stemopleural and a mesopleural bristle present; lower outer 
edge of the front femora bearing bristles; anal vein obliterated toward the 
tip. (Lauxfinia, Camptoprosop^lla.) . . (SAPR0MYZID2E) LAUXANtlDJE 
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63. Clypeus well developed; vibrissal angle very weak; more than two dorso* 

central bristles; stemopleural bristles sometimes present. (Neiir6ctena, 

HeterocWla.) DRYOMYZID-ffi 

Clypeus vestigial; not more than two dorsocentral bristles; rarely a single 
stemopleural bristle. (S^pedon, Sdomyza, Tetandcera.) 

{SCIOMYZIDM TETANOCfiRIDiE 

64. Fronto-orbital bristles extending to the antennse; auxiliary vein abruptly bent 

forward before the tip of the first vein, anal cell angular (see couplet 70). 

tryp£tid£ 

Fronto-orbital bristles confined to the vertex; auxiliary vein not bent at the 
end but gently curving » 65 

65. Anal cell usually acute, the anal vein reaching the margin; usually two fronto- 

orbital bristles. (Pyrgdta, Riv^llia, Euz^sta, Ch6et6psis) (PL 12, fig 275) 
(including PYRGOTID^ {=DORYCERIDM), ULIDUD^, PLATY- 

STOMATID^, etc.) ORTAliDID^ 

Anal crossvein recurved, the anal cell never acute, anal vein abbreviate; one 
fronto-orbital bristle. (Pall6ptera, Lonchsea.) LONCK£ID£ 

66. Head laterally produced as a process bearing the eye; second basal and discal 

cells united; no vibrissse; front femora thickened. (Spihyrac^phala.) 

DidPSIDA 
Head not produced at the sides, the eyes not stalked 67 

67. First joint of hind tarsi (metatarsus) shorter than the following joint and more 

or less thickened; vibrissae present; front usually bristly; third antennal 
joint short and rounded; small dull-colored species found about excrement 
or marshes. (Lept6cera (= Limosina), Spliflerdcera, Bdrborus) (PI. 9, 
fig. 255) {COPBOMYZIDM, CYPSELIDM, SPHMROCERIDM) 

BORBdRIDiB 
Hind metatarsi longer than the next joint and slender 68 

68. Legs very long and slender, the hind femora slightly swollen apically; first 

posterior cell narrowed, second basal cell complete; arista feathered; no 
vibrissde; tropical species (see couplet 58). (Caidiac^phala.) 

MICROP£ZID£ 

Legs never very elongate; if the first posterior cell is rarely narrowed, otherwise 

disagreeing 69 

69. Scutellum elongate, triangular, margined with protuberances; femora thickened; 

ovipositor closing together telescope-like; basal cells large; tropical species 

(see couplet 60). (Rh]n6tora.) RH0PAL0M£RID£ 

Not such flies 70 

70. Auxiliary vein becoming weak and abruptly turned forward at its end; anal 

cell angular or acutely lobed at its posterior distal end; second basal cell 
distinct; wings almost always pictured; no preapical tibial bristles; no 
vibrissse; fronto-orbital bristles numerous. (Ceratitis [C. capitata, Mediter- 
ranean fruit-fly], £p6clira [E. canadensis. Currant maggot], Tiypdta, Rhago- 
Ifitis [R, pomoneUa, Apple maggot], Tephritis.) 

{EURIBIIDM) TRYPfiTIDiE 

Auxiliary vein not abruptly ending a considerable distance before the end of 

the first vein; anal cell not acute 71 
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71. Costa microscopically broken twice, just beyond the humeral crossvein and 

at the end of the auxiliary vein (best seen by transmitted light) ; postvertical 

bristles convergent; no bristle above the front coxae 72 

Costa not broken near the humeral crossvein; mouth-opening not wide; 
arista not feathery 74 

72. Anal cell wanting and basal cell fused with the discal cell (except Canace) ; no 

vibrissa; clypeus very large; mouth-opening very large, the center of the 
face raised; foremost fronto-orbital bristles diverging; arista bare, hairy 
or feathered; dark-colored, shore-living species. (Notiphila, Hydr^llia, 

Pfirydra,£phydra.) EPHYDRID^ 

Anal cell almost always present; second basal cell usually complete; vibrissa 
present; mouth-opening not large; center of the face concave 73 

73. Foremost pair of fronto-orbital bristles converging; bristles of the middle of 

front less evident; arista loosely pubescent; clypeus small; occiput reaching 
forward under the eyes. (Mflichi§lla, Desmometdpa, Meonedra) (PI. 

12, fig. 282) MILIcrilD^ 

Foremost fronto-orbital bristles proclinate; interfrontal bristles rare; arista 
almost invariably feathered; clypeus large; occiput not forming part of the 
cheeks. (Ph6rtica, Cjntondtum, Dros6phila [Pomace-fly]) (including 
ASTEID^) DROSOPHfLID-ffi 

74. Anal and second basal cells absent; interfrontalia large; postvertical bristles 

converging; usually no vibrissse, fronto-orbital or interfrontal bristles. 
(Meromyza [M. americana. Wheat-stem maggot], Chldrops, HippelHtes, 
dsdnis {^Botanohia) [Frit-fly]) (PL 9, fig. 256) {OSCINID^. 

chlor6pid^. 

Anal and basal cells complete 75 

75. Oral vibrissse present (exceptionally absent in Geomyzid^e) ; costa almost 

always broken near the end of the first vein 76 

Oral vibrissse absent; auxiliary vein ending in the costa; clypeus small. . . .78 

76. Postvertical bristles convergent when present; auxiliary vein independently 

ending in the costa; clypeus large; foremost fronto-orbital bristles directed 
backward; mesopleural bristles present; cilia of the calypteres loose. (Trix- 
6scelis, Difistata, Anthomyza) (PI. 12, fig. 279). 

{OPOMYZIDM) GEOMf ZIDJE 

Postvertical bristles divergent when present; fringe of the calypteres dense; 

clypeus small 77 

77. Only the uppermost fronto-orbital bristles present; auxiliary vein ending in 

the costa; no mesopleural or prothoracic bristles; arista bare. (Prochyliza, 

IH6phila [P. caseiy cheese-skipper] Mycetiulus.) PIOPHlLID.ffi 

Lower fronto-orbitals convergent; auxiliary vein usually ending in the first 
vein; mesopleural and one prothoracic bristles present; arista closely pubes- 
cent. (Cerod6nta, Agromyza, Phytomyza, Odfnia.) 

(includmg PHYTOMYZID^) AGROMYZIDJE 

78. Costa usually entire, at most slightly weakened just before the end of the 

auxiliary vein; basal cells small; postvertical bristles convergent; arista bare; 
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densely gray dusted species, the abdomen usually marked with black or 

brown spots. (Ochthiphila, Leucdpis.) OCHTHIPHfLIDiE 

Costa interrupted near the end of the first vein; basal cells relatively large; 
post vertical bristles divergent when present; arista pubescent; rather 
slender, usually shining species with the antennae often very long and hang- 
ing downward. (Chyliza, Lox6cera, PsUa.) PSfLIDiE 

79. Head folding back on the dorsum of the thorax; wingless flies parasitic on 

bats. (Nycterfbia.) NYCTERIBllDiE 

Head sunk into the thorax, but not folded back, winged or wingless species, 
parasitic on birds or mammals 80 

80. Palpi broader than long, projecting leaf-like in front of the head; wings when 

present with distinct parallel veins and outer crossveins; claws simple; 
almost always parasitic on bats. (Trichdbtus, Str^bla.). .STR^BLIDiE 
Palpi forming a sheath for the proboscis; wings if present with the veins 
crowded along the costa and with weaker oblique ones extending ^ross the 
wings; tarsal claws strong and often armed with a series of small teeth. 
(Hippob6sca, Olf^rsia, Mel6phagus [M, otdnus. Sheep-tick]) (PL 11, fig. 
257) HIPPOBdSCIDiE 

ORDER SUCTORIA. 

. {SIPHON APTERA, APHANIPTERA, RHOPHOTEIRA.) 

Small, wingless, strongly compressed, jumping insects, para- 
sitic in the adult condition on warm-blooded animals; head small, 
indistinctly separated from the thorax; antennse short and thick, 
placed in depressions behind the small simple eyes which are some- 
times wanting; mouth formed for sucking; thoracic segments not 
fused; coxae large, close together; tarsi five-jointed; cerci one- 
jointed; larvae worm-like; pupae enclosed in cocoons. Fleas. 

1. Thoracic segments not strongly shortened and constricted, their side plates 

extending over only one abdominal segment; labial palpi with three or 
more false joints; maxillary palpi almost always shorter than the front 
coxae; third joint of antennfie with nine more or less distinctly separated 

false joints St 

Thoracic segments strongly shortened and constricted, the metathoracic side 
plates extending over two or three abdominal segments; head strongly 
angulated anteriorly; labial palpi without false joints; maxillary palpi 
extending beyond the front coxae; third antennal joint without completely 
separated false joints; fully developed female with enormously dilated 
abdomen, living beneath the skin during her final development. (Denna- 
t6philus {= SarcopsyUa, = Rhynchoprion) [D. penetrans. Jigger-flea]) (PI. 
13, fig. 810) {SARCOPSYLLIDMy RHYNC OPRIONIDM), 

DERMATOPHfUDA 

2. Maxillse triangular, acute at apex 3 

Maxillse clubbed or subquadrangular; face strongly sloping forward and recurved 

just above the mouth, where there are two tooth-like plates on each side; 
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eyes absent; pronotum, and usually abdomen with comb-like arrangements 
of spines; species occurring on bats (Ceratopsfllus.) CERATOPSiUSDM 

8. Spines of hind tibise in a single row, or in pairs (PI. 13, figs. 306, 308) 4 

Spines of hind tibise numerous, in close-set, short transverse rows on the hind 
border, about four spines in each row. (Hystrichopsylla.) 

HYSTRICHOPSYLLID-© 

4. Spines of hind tibise in pairs and few in number, not in a very close-set row. 
(PMez [P. irritans. Human flea], Ctenoc^phalus [C canis. Dog flea; C fdis. 
Cat flea], Xenopsylla (^ Lcemopsylld) [X. cheopis. Tropical rat flea. Plague 
flea], Ceratophyllus [C fasciaius. Rat and plague flea of temperate regions]) 

(PI. 13, figs. 306, 307, 308, 309, 311, 312) PULfCID^ 

Spines of hind tibiae numerous, mostly single and in a close-set row. (Ctenop- 
syUus.) CTENOPSYLUD-© 

ORDER HOMOPTERA. 

(RHYNCHOTA, part.) 

An assemblage of very diverse insects, difficult to define in a 
general way; usually of moderate or small size, rarely large; in 
the active forms four wings are present in both sexes; in the scale 
insects only the males are winged, and they have the hind wings 
absent; wings usually sloping over the sides of the body; fore 
wings never modified into a heavy basal and thinner apical por- 
tion; beak jointed, inserted at the hind edge of the head and ex- 
tending between the front coxae, the basal joints very short, rarely 
the beak is absent in the males; cerci wanting. Metamorphoses, 
usually incomplete, sometimes complete in the male, rarely so 
in the female; all the species plant-feeders. 

1. Tarsi three- jointed; antennae very short, with a small terminal bristle; beak 

plainly arising from the head; active free-living species. (AUCHENOR- 

RHifNCHA.) i 

Tarsi two- or one-jointed; antennfie usually well developed, sometimes absent, 
without conspicuous terminal bristle; beak appearing to arise between the 
front legs, rarely absent in the male; species often incapable of moving, or 
inactive in the female sex 14- 

2. Three ocelli, placed on the disk of the vertex (PI. 16, fig. S76) ; antennse with short 

basal joint, terminated by a hair-like process which is divided into about 
five joints; front femora thickened and generally spined beneath; male with 
a sound-producing organ on each side at the base of the abdomen; com- 
paratively large species. (CicUda [C. sepiendecim. Periodical Cicada], 

TiWcen, PlatypMia) (PI. 15. figs. 348, 349) CICAdID-© 

TwQ ocelli, rarely three or more 3- 
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S, Ocelli (rarely absent) placed between the eyes (PL 16, fig. 877) » on the vertex, on 

the front, or on the front margin of the head 4 

Ocelli placed beneath or near the eyes, usually in cavities of the cheeks; pronotum 
neither armed nor unusually developed. (FulgoroIdea) 8 

4. Pronotum prolonged backwards into a hood or process of variable form extend- 

ing over the abdomen and usually much elevated; antennse inserted between 
and in front of the eyes. Tree-hoppers. (Cerdsa [C. buhaltis, Buffalo 
tree-hopper], Enchendpa, Telamdna) (PL 14, fig. 845; PL 15, fig. 850, 
851, 852; PL 16, figs. 870, 872) BCEMBRACID^ 

Pronotum not prolonged over the base of the abdomen 5 

•5. Tibise smooth, the hind pair armed with one or two stout spines and with a 
cluster of spinules at apex; ocelli placed on the vertex, rarely absent. 
Spittle insects- (Aphr6iaiora, Clast6ptera.) CERC6PID-ffi 

Hind tibiie with a double series of spines beneath;' ocelli variable in position, 

rarely absent. Leaf-hoppers 6 

^. Veins of the fore wings branching on the disk so that they form a series of pre- 
apical cells 7 

Veins of the fore wings branching at the apex and passing without fork to the 
apical cells; ocelli usually absent. (T^phlficyba [T, comes. Grape leaf-hop- 
per], Empo&sca [E. malt, Apple leaf-hopper]) (PL 15, fig. Z5Z), 

TYPHLOCYBID.ffi 

7. Head very short, vertex sloping or rounding on to the front; ocelli on the front. 

(Byth6scopus, Idi6cerus.) BYTHOSCCPIDiE 

Head more or less prominent; ocelli placed on the disk of the vertex. (Diedro- 
c^phala, Tettigoni^lla (= Tettigonia), G^na) (PL 15, figs. 854, 857). 

{TETTIGONIIDM) PROCONIID^ 

Head produced or rounded; ocelli on the margin between the vertex and front. 

(Acoc^phalus, Deltoc6phalus, Thamnot^ttix) (PL 15, ^g, S55) . . jASSIDA 

5, Anal angle of wings net- veined; the ridge separating the front from the cheeks 

contiguous on the sides of the clypeus. (Poi6cera) (PL 15, fig. 856). 

FULGdlUDJB 

Anal area of wings rarely net-veined, when so, the clypeus without lateral 

ridges 9 

^. Hind tibiae without a mobile spur at apex 10 

Hind tibiae with a long, robust, mobile spur at apex. (libiJniia Stobsera) 
(PL 15, Gg. 859) DELPHACIDA 

10. Clavus very rarely granulate, pointed at apex, rarely somewhat obtusely, 
but distinctly closed; two veins remote or very remote from the apex, some- 
times united in one beyond the middle of the clavus; costa very rarely 

dilated; tegmina sometimes shortened or fused with clavus or corium 11 

Clavus granulate, apex sometimes subacute and closed, sometimes very obtuse 
and broadly open, with two veins separated through the entire length or 
united in one near apex; costa dilated; costal membrane transversely veined; 
claval suture distinct. (6nnenis, AmphiscSpha, Chlorochrda) (PL 15. 
figs. 858, 861) FLATID-fi 
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11. Claval vein not reaching apex, united with commisural margin near apex; 

tegmina sometimes shortened or fused with clavus and corium, when so, 
the lateral margins of the clypeus are ridged; two or three ocelli. (Scdlops, 

Cfxius) (PI. 15, figs. 866, 867) CIXilD-ffi 

Claval vein continued to the apex itself or united with the claval suture near 
apex; tegmina sometimes shortened or fused with clavus and corium, when 
so the lateral margins of the clypeus are not ridged 12 

12. First joint of hind tarsi elongate; head usually narrower than the thorax, 

which is angularly emarginate at base 13 

First joint of hind tarsi short, very rarely somewhat elongate; head not or 
scarcely narrower than the thorax which is truncate at base. (Brucho- 
m6rpha, Niso.) ISSID-ffi 

13. Last joint of beak elongate; species of usual form, the wings not especially long. 

(HeUcdptera.) ACHtUDM 

Last joint of beak short, or very short; very delicate long-winged species. 
(Oti6cerus, Andtia) (PL 15. fig. 860) DtBBJDM 

14. Tarsi two-jointed, the basal joint sometimes reduced, the outer joint with two 

claws; wings when present four in number, with few veins, at rest usually 
lying in a sloping position over the abdomen; sutures between body seg- 
ments distinct; mouth-parts usually well developed in both sexes, labium 

usually long 15 

Tarsi one-jointed, with a single claw; females always wingless, often without 
legs so that they rarely move after maturity, remaining sessile on the host 
plant; female rarely without mouth-parts; male usually with a single pair 
of wings which lie fiat, one above the other; labium usually short; antennse 
of female absent, or with as many as eleven joints; in the male ten- to twenty- 
five-jointed; body of female scale-like, galWike or covered with waxy powder, 
tufts or scales, the sutures between the segments often indistinct. Scale 
Insects, Bark-lice, Mealy-bugs. (Orthdzia, Klrmes [Soft oak-scales], 
Dactyldpius [D. coccus. Cochineal-insect], Pseudoc6ccus [Mealy-bugs], 
PulvinlUia [P. viiis. Cottony-scale], C6ccus [C. hesperidum. Soft scale], 
Evleckmwaa. [E. niffrofasciatum. Terrapin scale], Chion&spis [C. furfura. 
Scurfy scale], Aspididtus [A. pemiciosus, San Jos^ scale], Lepid6saphes 
[Z. ulmi {^Mytilaspis pomorum). Oyster-shell scale]) (PI. 14, fig. 344, 
346; PI. 15, figs. 362, 363, 864, 365) C6CCIDJE 

15. Legs with thickened femora; antennse long, &ye- to ten-jointed, last joint with 

two fine apical bristles; fore wings somewhat thicker, often more or less 
leathery; pad between the tarsal claws prominent, bilobed. Jumping 
plant-lice. (PsfM [P. pyricoh. Pear Psylla], Trioza) (PL 16, fig. 368, 

371) {CHERMIDM) PSYLLIDJS 

Legs long and slender; wings of more or less similar consistency; antennse 
three- to six-jointed 16 

16. Wings usually opaque, whitish, clouded, or mottled with spots or bands; body 

more or less mealy; tarsi with two nearly equal joints; tip of tibise with a 
number of short spines; a pad-shaped or spine-like process between the 
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tarsal claws; pupal stage present. White-flies. (Aleyrddes [A, vapararuh 
rum. Greenhouse white-fly], Aleurddicus) (PI. 16, figs. 369, 375). 

ALEYRdDID^ 
Wings transparent, though sometimes colored; tarsi two- jointed, the basat 
joint sometimes very much reduced; body not mealy but rarely with waxy 
wool; process between the tarsal claws absent or nearly so. Plant-lice. 
(Phyllozdra [P. vasiairix. Grape Phylloxera], Aphis [A, brassiccB, Cabbage 
Aphid; A. gossypii. Melon Aphid; A. m^i, Apple Aphid; A, sorbi. Rosy 
Aphid], M^zus [M, cerasi. Cherry Aphid; M. ribis. Currant Aphid], Ph6r- 
odon [P humidi. Hop Aphid], Nectar6phora [N. {= Macrosiphum) pisi. 
Pea Aphid], Tox6ptera [T, graminum. Grain Aphid]) (PL 16, figs. 373, 374). 

APHfDIDiE 



ORDER HEMIPTERA. 

(HETEROPTERA ; RHYNCHOTA, part.) 

Terrestrial or aquatic species ranging from minute to large size; 
usually more or less flattened or cylindrical; feeding on the juices 
of plants or animals. Head free, forming a sucking, inflexed> 
jointed beak which is usually inserted toward the front end of 
the head; antennse with few joints, those of the terrestrial species 
usually long; prothorax large, free; wings overlapping on the 
abdomen, the fore pair (hemelytra) tough at the base and mem- 
branous apically, the hind pair with large anal field, wings some- 
times reduced or absent; legs of variable form, tarsi normally 
three- jointed; no cerci. Metamorphosis incomplete. True 
Bugs. 

1. Tarsal claws devoid of arolia, very rarely provided with arolia (Miridse) in 

which case the meso- and metastemum are composite 2 

Tarsal claws always provided with arolia; beak generally four-jointed; meso* 
and metastema simple 27 

2. Antennae very short; meso- and metastemum composite; metastemum devoid 

of gland openings; aquatic species 3 

Antennae always longer than the head, if slightly shorter, the eyes and ocelli 
are absent fr 

3. Ocelli present; beak four-jointed 4- 

Ocelli absent; antennae more or less hidden in cavities in the head; aquatic 

species 5 

4. Antennae exserted; front legs as long as the middle ones; formed for running. 

(<5chterus {== Pelogonus)) (PELOGONIDJS) OCHTfiRID-© 

Antennae hidden; the front legs formed for grasping; short and broad speciea 
with prominent eyes. (Gelast6coris, Mondnyx.) 

(GALGULIDJS, MONONYCHIDM) N^RTHRIDiE 
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•5. Front coxae placed at or near the front margin of the prostemum; front legs 

formed for grasping; beak three-jointed 6 

Front coxse placed at the hind margin of the short prostemum; legs fitted for 
swimming; hind tarsi with no claws; membrane without veins; hemelytra 
sometimes wholly coriaceous, strongly convex 8 

6. Membrane reticulate; beak provided with very small labial palpi 7 

Membrane without veins; beak without labial palpi; hind coxse hinged; posterior 

tibiae slender. (Pel6coris, Ambitsus.) NAUC6RIDiE 

7. Hind coxse hinged; hind legs fitted for swimming; posterior tibiae flattened and 

fringed, the hind femora usually sulcate; tip of abdomen with two retractile 
appendages. Giant water-bugs. (Bel6stoma, Lethdcerus, ZHitha) (PL 

14, fig. 342) BELOSTOMAXIDiE 

EGnd coxse rotating; hind legs formed for walking; abdomen with long breathing 
tubes at apex. Water scorpions. (N6pa, Mnatra) (PL 13, fig. 313; 
PL 14, fig. 324.) NfiPIDJE 

8. Body convex above; head inserted into prothorax; beak four- or three- jointed; 

fnmt tarsi not flattened. Back swimmers. (Noton^cta) (PL 14, &g* 

323) .NOTONfiCITDJE 

Body fiat above; vertex of head free from the prothorax; beak unjointed, or 
at most two-jointed, hidden; metastemum furnished with parapleurae; 
front tarsi flattened, one-jointed, middle legs long, hind legs formed for 
swimming. Water boatmen. (Coilxa) (PL 13, fig. 322; PL 14, figs. 
328, 329) CORfXIDJE 

9. First two joints of antennae very short, last two long, pilose, the third thickened 

at base; ocelli present; veins of the hemelytra forming cells 10 

Third joint of antennae not thickened at the base, the second joint often longer 
than the third or as long, rarely shorter 11 

10. Head more or less porrect. (Ceratoc6mbus) {CERATOCOMBIDM) . 

dipsoc6rid^ 

Head inflexed between the prominent front coxae. (Hypselosdma {^Glyp- 
tocdmbus) SCHIZOPT^RIDiE 

11. Meso- and metastema composite, very rarely the sutures obsolete, in which 

case the clypeus is triangular (Cimicidae) ; cuneus of the fully winged forms 

more or less distinct; hind coxae hinged (except in a few Miridae) 12 

Meso- and metastema simple; hind coxae nearly globose, rotating with a ball 
and socket joint (except in Acanthiidae) 15 

12. Clypeus parallel or subparallel 13 

Clypeus triangular, broader apically ; ocelli absent; wings never fully developed. 

Bedbug family. (Cimex [C. lectularius. Bedbug]) (PL 13, fig. 321; PL 14, 
fig. 330) {ACANTHIIDM of authors, CLINOCORIDM) . .CmtCJDS 

13. Ocelli of both sexes absent; tarsi three- jointed; beak four-jointed; membrane 

with two basal cells, the outer one small, or with a single cell which is broad- 
ened apically or rarely suboval, very rarely (Myrmecophyes) with irregular, 
free veins; beak with the first joint rarely shorter than the head. Leaf- 
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bugs. (Lygus [L. pratensis. Tarnished plant bug], Hfilticus, Poedloc&psus) 

(PL 14. fig. 325.) {CAPSIDM.) MfRIDJ^ 

Ocelb* present; tarsi three-jointed 14 

14. Beak four-jointed; head vertical; membrane with one or two cells or one vein. 

(Isometdpus.) ISOM£T6Pipj& 

Beak three-jointed; head horizontal; membrane with four to one longitudinal 
veins which are rarely entirely lacking. (Anth6coiis, Trtphleps [T, insid- 
iosus. Predatory flower-bug]) (PL 14. fig. 337) ANTHOCdRID^ 

15. Claws subapical; hind coxae distant; hemelytra of uniform texture, the clavus» 

corium and membrane confluent 16 

Claws apical 17 

16. Beak four-jointed, but the first joint short; middle and hind legs close together, 

distant from the front ones and much longer than the latter. 

Water striders. (Girris (^ LimnotrSchus)) (PL 14, fig. 327) HYDRO- 

BATIDM GfiiOUD^ 

Beak three-jointed; middle legs almost as distant from the front as from the 
hind ones. (Microvdlia, Rhagovdlia.) VELIID^ 

17. Prosternum without a stridulation groove 18 

Prostemum with a median stridulation groove; beak three-jointed, short and 

stout 25- 

18. Ocelli absent; beak three-jointed 1^ 

Ocelli present, when very rarely absent, the beak is four-jointed and the 

head is not apically widened 22 

19. Tarsi three- or four-jointed 26 

Tarsi two-jointed; broad, flat species living imder bark; head produced between 

antennse; abdomen broader than the wings 21 

26. Body linear; head horizontal, as long as the thorax and widened toward the 
apex. Marsh treaders. (Hydr6metra {= Limnohates)) (PL 14, fig. 326). 

{LIMNOBATIDM) HYDR0M£TRID^ 

Body oblong; head broad, triangular, shorter than thorax; eyes absent; no 
scutellum; hemelytra short, destitute of membrane; parasitic on bats. 
(Hesper6ctenes) (PL 14, fig. 333) POLyCTfiNIDJB. 

21. Head not wide behind the eyes which are prominent; beak longer than the 

head; trochanters very short, fusing with the femora; abdominal spiracles 
placed near the base of the segments. (Aradus) (PL 14, fig. 335). 

arAdidj^ 

Posterior part of head wide, enclosing the eyes, often spinose, beak rarely 
longer than the head; trochanters distinct; abdominal spiracles remote 
from the base of the segments. (Anetois, Mezira.) DYSGDIIDA 

22. Beak four- jointed, with the first joint small; last joints of the antennse more 

slender; membrane with two or three longitudinal cells emitting radiating: 

veins. (Redu^olus, P&gasa.) NABID^ 

Beak three- jointed 23- 
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28. Head not constricted at the base behind the eyes 24 

Head constricted at the base and behind the eyes, swollen between; pronotum 
divided into three lobes; hemelytra wholly membranous, provided with 
longitudinal veins and a few crossveins; front tibise swollen; front tarsi 
one-jointed, hind tarsi two-jointed. (Henicoc^phalus) (PL 14, fig. 836). 

HENICOCEPHALIDiB 

24. First joint of antennae longer than the second; hemelytra with submembra- 

naceous corium with elevated veins, the clavus and membrane membra- 
naceous, confluent, the latter destitute of veins. (Mesovdlia.) 

MESOVElilDiB 

First joint of antennae shorter than the second; hemelytra with distinct clavus, 

corium and membrane, the latter with four or five contiguous longitudinal 

cells; eyes large and projecting; small, flattened forms. Shore-bugs. 

(Acfinthia (=5aWa).) (PL 13, fig. 315.) .... {SALDIDM) ACAOTHilD^ 

25. Antennae elbowed, filiform or often slender apically; meqibrane with two op 

three large basal cells 26 

Last joint of antennae knobbed or enlarged in the middle; membrane with the 
veins joined, frequently forked and uniting; tarsi two-jointed; front legs 
formed for grasping, the femora much thickened. (Pliymd.ta.) 

{PEYMATIDM) MACROCEPHAUDiB 

26. Rather robust, predatory species, body not linear. Assassin bugs. (Melano- 

16stes [if. jncipes, Eossing bug], Conorhinus [C. sanguisugus. Big Bedbug], 

Sinea) (PL 13, figs. 316, 193; PL 14, fig. 338) REDUVtED^ 

Linear species with excessively long and thin legs. (Emesa.) . .EM£SID.iE 

27. Head not shield-like, the margins usually obtuse; antennae completely visible 

from above 28 

Head more or less expanded, the side margins acute in front of the eyes; at 
least the first joint of the antennae not visible from above; membrane with 
several veins 86 

28. Antennae five-jointed, the second joint short; clavus membranous, largely 

confluent with the membrane which is destitute of veins; tarsi two- jointed. 

(NflBogSus.) {EkBRIDM) ^MOQtlDM 

Antennae four-jointed 29 

29. Ocelli absent 80 

. Ocelli present 81 

80. Hemelytra of the fully winged forms consisting of clavus, corium and mem- 

brane; beak free; tarsi three-jointed; stout bugs of moderate size. (Dys- 

dSrcus [D. sutureUus, Cotton Stainer]) PYRRHOCdRID^ 

Hemelytra wholly membranous, densely reticulated; cheeks entirely raised, 
forming a groove which includes the base of the beak; tarsi two-jointed; 
flat bugs of small size. Lace-bugs, (Corythtica [C. arcuaia. Hawthorn 
Lace-bug]) (PL 14, fig. 840) TINGfTID^ 

81. Membrane with many longitudinal veins which often unite; antennae inserted 

well up on the sides of the head 82 

Membrane with at most five veins 84 
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Si. Fourth dorsal segment of abdomen constricted medially; gland openings of 
metathorax usually obsolete, if rarely visible placed between the hind coxal 
cavities and emitting two divergent grooves. (Corizus, Hann6stes) (PL 

14, fig. 331) CORfZm^ 

' Basal margin of fourth and fifth dorsal segments usually sinuate in parallel 
manner; gland openings of metathorax almost always distinct 33 

38. Head much narrower and shorter than the prothorax, cheeks usually reaching 
behind insertion of antennse; exterior margin of hind coxal cavities nearly 
parallel with axis of body. (Anasa [A. tristis. Squash-bug], Leptogl6ssus 
[L. pkyllopus, L-eaf-footed Bug], Lept6coris [L. trivittcUus, Box-elder plant- 
bug]) (PL 13, figs. 317, 318, 3«0; PL 14, figs. 334, 341) COB^IDJE 

Head nearly as broad and long as prothorax, cheeks scarcely extending behind 
base of antennse; exterior margin of hind coxal cavities more or less trans- 
verse. (Alydus, Stachyocndmus.) AL^ID^ 

34. Anterior lobes of the head produced at the apex; membrane of the fully winged 
forms usually with four free veins and coriaceous at the base; tarsi two- 

jomted. (Pi^sma.) Pl£SMID£ 

Anterior lobes of the head not produced; membrane of the fully winged forms 
entirely membranous; tarsi three-jointed 35 

S5. Antennse not elbowed; head not constricted in front of the eyes. (Blissus 
[B. leucopterus. Chinch-bug], Oncop^ltus, Ge6coris) (PL 14, fig. 343). 

{LYGmDM) MY0D6CHID-ffi 

Antennae elbowed, the first joint long and clubbed, the last joint spindle-shaped; 

head constricted in front of the eyes; scutellum small; femora clubbed. 

Stilt Bugs. (Jilysus, Ndides.) {BERYTIDJS) NEIdID^ 

36. Scutellum narrowed behind, rarely almost covering the abdomen; veins of 

membrane arising near inner basal angle from a vein extending from this 
angle nearly parallel with the margin of the corium. Stink bugs. (Cos- 
mop^pla, Euschistus, Murg&ntia [M. histrionica. Harlequin Cabbage-bug], 
Peribalus, Brochymdna.) (PL 13, fig. 314; PL 14, fig. 332.) 

PENTATdMIDiE 
Scutellum very convex and large, nearly or quite covering the abdomen; mem- 
brane with a cur\'ed or oblique crossvein whose inner end extends away 
from the corium; hind wings with a heavy abrupt spur-like vein (hamus) 37 

37. Corium narrow, and pointed; tibiae strongly spinose; (Thyre6coris {^Cori- 

metena), Cydnus) (C0RIMEL^NIDJS,CYDNIDjS).THYBEOC6Bm£ 

Corium broad, obtuse at apex; tibise smooth or with small spinules. (Emy- 

gfister,HomaBmus.) SCUTELLSRID^ 

CLASS THYSANURA. 

Rather small, wingless, terrestrial insects of active habits; 
body generally clothed with scales; antennse hair-like, many- 
jointed; abdomen composed of eleven segments, the last furnished 
with a pair of long, filiform many-jointed cerci and usually with 
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a similar and long median cerciform appendage; the second to 
the seventh ventral segments with single-jointed, marginal styles 
and eversible sacs; eighth and ninth ventral segments of female 
with paired short, conical, egg-laying appendages; mouthparts 
free, their tips visible. 

ORDER LEPISMATOIDEA. 

(ZYOENTOMA.) 

Rather small, very active, wingless, terrestrial forms, with the 
body narrow, flattened and gradually attenuated posteriorly; 
body always clothed with scales; eyes small, not approximate; 
consisting of separated ocelli; tergites weakly developed, but the 
pleurites and stemites strongly so; prothorax as large and usually 
much larger than the mesothorax; tarsi two-jointed; two pairs 
of thoracic and eight pairs of abdominal spiracles; no power of 
springing. 

(Leplsma [L. aaccharina, Bristie-tail), Gastrothdus].) (PI. 16, figs. d78» S87). 

lepismAtid^ 

ORDER MACHILOIDEA. 

(ARCHEOGNATHA.) 

Rather small active wingless, terrestrial forms, with the body 
convex above and somewhat compressed, gradually tapering pos- 
teriorly; body clothed with scales; eyes very large, meeting or 
nearly so; tergites strongly developed, extending to the under side 
of the body, the pleurites and sternites greatly reduced; prothorax 
smaller than the mesothorax; tarsi three- jointed; two pairs of 
thoracic and seven pairs of abdominal spiracles; insects capable 
of springing. 

(Mfichilis.) MACHfiJD^ 

CLASS CAMPODEOIDEA. 

(DIPLURA.) 

Small, slender, wingless insects incapable of springing and of 
sluggish habits; body never clothed with scales; antennae usually 
many jointed; eyes absent; abdomen consisting of eleven segments, 
the last segment either more or less covered by the preceding 
or fused with it; no ventral tube, but the first to the seventh or 
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the second to the seventh segments are provided with ventral 
styles; apex of abdomen without median process, but with paired 
cerci; mouthparts partly concealed within the head, but the 
palpi extended; tarsi one-jointed; no metamorphosis. 

ORDER RHABDURA. 

Very thinly chitinized, small, slender, terrestrial insects with 
somewhat flattened body; abdomen ending in long, or rather long, 
jointed cerci. 

1. Occiput of the head small and hardly distinct from the vertex; first ventral 
segment with four posterior processes; cerci short, robust, six-jointed, per- 
forated at apex; ten spiracles. (Anaj&pjrx) (PL 16, fig. 386). 

PROJAPYGIDiE 

Occiput rather large and distinct from the vertex; first ventral segment with 

two posterior processes; cerci long, slender and apically imperforate; three 

spiracles. (Campddea.) (PI. 16, fig. 279.) CAMP0D£ID£ 

ORDER DICELLURA. 

(URATOCHEILA.) 

Rather delicate terrestrial insects with somewhat flattened 
body, the abdomen ending in a pair of strong one-jointed forceps; 
first ventral segment with two short styles and two submedian 
hairy papillae. 

(J^Pyx) (PI. 1«, figs. 382, 383) JAPfGID^ 

CLASS COLLEMBOLA. 

Minute, wingless, springing insects; body sometimes clothed 
with scales; abdomen consisting of six segments and never ter- 
minated by caudal filaments or pincers-like appendages; ventral 
tube always present; a forked leaping appendage usually present 
beneath the abdomen. Eyes of degenerate compound type; 
palpi vestigial; antennae with four to six joints; tarsi one-jointed; 
no metamorphosis. 

ORDER ARTHROPLEONA. 

Body lengthened, subcylindrical; the abdomen composed of 
six free segments, the fourth segment often much lengthened; 
heart with six pairs of ostioles. 
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1. Furcula wanting; body naked or hairy, never with scales; antennae four-jointed, 

often poorly-developed; claws two or one; sluggish species. (Antbidai 

Neantlra) {ANURIDIDJE) APHORftMD^ 

Furcula present 2 

2. Furcula attached to the penultimate abdominal segment; body sometimes 

clothed with scales; antennse fouiv to six-jointed; claws two. (Is6toma, 
Orches^lla, Tom6cerus) (PI. 16, figs. 880, 881). 

(DEGEERIIDJE) ENTOMOBRYID^ 

Furcula attached to the antepenultimate abdominal segment; body without 

scales; antennae four-jointed; claws two or one. (Poddra, Achoriltes.) 

(ACHORUTIDJS) PODftMD-ffi 

ORDER SYMPHYPLEONA. 

Body shortened; abdomen globose, its segments in part fused; 
head usually vertical; ventral tube always long and well developed, 
usually with two long, exsertile filaments; furcula well developed; 
no post antennal organ; heart with two pairs of ostioles. 

1. Last joint of the antennae long, usually divided into false ring joints (annuli); 

upper claw unindentate. (Sminthdnis.) (PL 16, fig. 884). 

SMINTHtRIDiB 
Last joint of antennse short, not ringed 2 

2. Last joint of antennae with whorls of hairs; the distal part of the third joint 

annulate; head vertical; filaments of ventral tube long; thorax shorter than 

the abdomen. (Papirius.) PAPIRllDiE 

Distal joints of antennae simple; head horizontal; filaments of ventral tube 
represented by two rounded tubercles; thorax longer than the abdomen. 
(Nedlus, Megalothdrax.) (MEGALOTHORACID^) JXEtUDM 

CLASS MIRIENTOMATA. 

Minute, delicate, wingless, terrestrial, blind species. Body 
bare; antennae absent, abdomen comprising eleven segments and 
a short anal tube, the basal three segments furnished with styles; no 
cerci; mouthparts, formed for sucking, but retracted within the 
head. 

ORDER PROTURA. 

Slender, head pear-shaped, labrum medially narrowed to a 
beak, mandibles long and slender; prothorax short; legs short, 
tarsi one-jointed. 
(Eos&itomon) (PI. 16, fig. 885) EOSENXdMID^ 
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EXPLANATION OP PLATES. 

PLATE 1. 
Phasmoidea, Orthopteia, Dennaptenu 

1. PseudomeiTle. (Oiudell) [Fhasmidie] 

2. Conocephalus. (Blatchley) [Locustidie] 
8. Ceuthophilus. (Blatchley) [Locustidie) 

4. Anabrus. (Oiudell) [Locustidie] 

5. Tridac^iis, wings. (Handlirsch) [Tridactylidse] 

6. Tettix, side yiew of pronotum. (Packard) [Tettigidie] 

7. Calopteniis, side view of pronotum. (Packard) [Acridiidie] 

8. Acridium, hind leg. (Lugger) [Acridiidie] 

9. Gfyllota^, front leg. (Beriese) [Gryllotalpidsel 

10. Tettigidea. (Blatchley) [Tettigidie] 

11. Tettix, wings. (Handlirsch) [Tettigidse] 

12. Gfylliis, fore wing. (Handlirsch) [GryUidie] 
IS. OScantiius, fore wing. (Handlirsch) [Gryllidse] 

14. Gfyllotalpa, wings. (Handlirsch) [Gryllotalpidse] 

15. Propyragra. (Burr) (Pygidicranidse] 

16. Dora. (Burr) [Forficulidcel 

17. Labidura. (Burr) [Labiduridse] 

18. Hind wing of Earwig. [Forficulidse] 
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PHASMOIDEA, ORTHOPTERA, DERMAPTERA. 
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PLATE 2. 

Giylloblattoidea, Thysanoptera, Mantoidea, 
Blattoidea, Zoraptera, Isoptera, Corrodentia, Siphunculata, Mallophaga. 

19. GiTlloblatta. (Walker) [GryUoblattidse] 

20. Thrips. [Thripidse] 

21. Hdiothrips. (RusseU) pThripidce] 

22. Stagmomantis. (Rehn & Hebard) [Mantidfie] 
28. Blatella. [Blattidse] 

24. Tennes, wing. (Handlirsch) [Termitidie] 

25. Blatta, wings. [Blattidfie] 

26. Zorotypus. (Silvestri) [Zorotypidse] 

27. Eutennes, head. [Termitid«] 

28. Eutermes, mandible. [Termitidse] 

29. Psocus, wings. (Comstock & Needham) [Psocidse] 

80. Troctes. (Marlatt) [Atropidse] 

81. Euthrips, tip of abdomen showing ovipositor. (Russell) [Thiipidse] 

82. Pediculus. (Patton & Cragg) [Pediculida] 
3S, Phthirius. (Patton & Cragg) [Pediculidfie] 
84. Docophorus. (Paine) [Philopteridse] 

$5, Lipeurus. (Paine) [Philopterida] 
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GRYLLOBLATTOroEA, THYSANOPTERA, MANTOIDEA, BLATTOIDEA. 
ZORAPTERA, ISOPTERA, CORRODENTIA. SIPHUNCULATA, MALLO- 
PHAGA. 
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PLATE 8. 
Hymenoptera. 

86. Xyela, fore wings. (Macgillivray) [Xyelide] 

87. Dolems, wings. [Tenthredinidie] 

88. Aulacus, wings. [Evamidse] 

89. Tremez, wings. [Siricidse] 

40. Rhogas, wings. [Braconidse] 

41. Pelecinus, wings. [Pelecinidse] 

42. Ophkm, wings. [Iclmeumonidse] 
48. Foemis, wings. [Evamidse] 

44. Chalddoidea, fore wing (diagrammatic) Sm. submarginal vem; M» marginal 

vdn; Pm, postmarginal vein; St, stigmal vein. [Chalcidide] 

45. Sphflerophfhahna, wings. [Mutillidse] 

46. Cynipoidea, fore wing, (diagrammatic) (Kieffer) 

47. Chxysis, wings. [Chrysididse] 

48. Myzine, wings of male. [Myzinidie] 

49. Myzine, wings of female. [Myzinidse] 

50. PsammochareSy wings. [Psammocharidie] 

51. Tachytes, wings. [Larridse] 

52. Bembez, wings. [Bembecidse] 
58. Vespa, wings. [Vespidse] 

54. CerceriSy wings. [Philanthidse] 
56. Eucerceris, wings. [Philanthidse] 

56. Goiytes, wings. [Gorytidse] 

57. Isodontia, wings. [Sphegidse] 

58. Tiypoi^lon, wings. [Trypoxylonid«] 

59. Eumenes, wings. [Eumenidse] 
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PLATE 4. 
Hymenoptera. 

60. Hind leg of bee. (Riley) 

61. Hind leg of bee. (Riley) 

62. Hind leg of bee. (Riley) 

68. Idineumon, basal segments of leg; tr. two-jmnted trochanter. (Sharp) 
[Iclmeiimonidse] 

64. Elasmus, basal segments of leg; tr., two-jointed trochanter (Silvestri) (Elas- 

midse] 

65. Poneia, winged 9 ; h node or basal segment of abdomen. (Wheeler) [For- 

micidse] 

66. Tachytes, underside of thorax; M., mesostemum; P., its posterior process; 

C, coxae. (Williams) [Larridse] 

67. Myrmica, thorax and basal segments of abdomen; 1, 2, S» first three abdominal 

segments. (Wheeler) [Formicidse] 

68. Pteromalus, thorax from above; P., pronotum; M., mesonotum; T., tegula; 

A., axilla; S., scutellmn. [Pteromalidse] 

69. Chalctdoidea, diagram of antenna; P., pedicel; R., ring-joints; P., funicle; 

C, club. 

70. Dibrachys, antenna of female. [PteromaHdse] 

71. Same, male. [Pteromalidse] 

72. Bephratoides. (Brues) [Eurytomidse] 

73. Eulophus, thorax from side. (Silvestri) Lettering as in fig. 68. [Eulophidse] 

74. Telenomus. [Scelionidse] 

75. Chlorion, thorax from above. (Femald) Lettering as in fig. 68. [Sphecidie] 

76. Bracon. (Hunter & Hinds) [Braconidse] 

77. Chlorion, lateral view of thorax and abdomen. (Femald) [Sphecidse] 

78. Vespa, head from front. (Schmiedeknecht) [Vespidce] 

79. Idmeumon, apex of abdomen with ovipositor. [Ichneumonidse] 

80. Coccophagus. (Howard) [Eulophidse] 

81. Apis, hind leg. (Smith) [Apidse] 

82. Epeolus, apex of abdomen, with sting. (Brues) pidelectidffi] 

83. Cladius. (Chittenden) [Tenthredinid«] 
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PLATE 5. 
Hjmenopteiai Col6opt6nu 

84. Vanhomk. (Crawford) [Yanhomiidie] 

85. Cryptos. [Ichnuemonidffi] 

86. CefaphroQ, head. [Ceraphranidse] 

87. Seiphiis. (Brues) [Seiphidse] 

88. Niteliopsis, antenna of female. (Williams) [Lamdae] 

89. LairopsiSy front tarsus of female. (T^^lliams) [LarridBe] 

90. Head of long-tongued bee. (Cockerell) 

91. Apis, head. (Chesire) at, antenna; md., mandible; Im., labnim; mz^ maxillaiy 

palpus; Ip., labial palpus, lb., labium. [Apidee] 

92. Gonatopus, front tarsus of female. [Dryinidie] 
98. Lozotropa, antenna. [Diapriidse] 

94. Dermestes, (Howard & Marlatt) [DermestidK] 

95. Staphylinus. [Staphylinidie] 

96. SilTanus. (Chittenden) [Cucujidse] 

97. Brachinus. [Carabidee] 

98. Chxysobothris. (Chittenden) [Buprestidte] 

99. Epicauta. (Bruner) [Meloidse] 

100. Elaphidion. (Forbes) [Cerambycidte] 

101. Cybister. (Mazwell-Lefroy) [Dytiscidie] 

102. Bruchus. (Felt) [Bmchidie] 
108. Lyctus. (Hopkins) [Lyctidfie] 

104. Diabrotica. (Chittenden) [Chrysomelidie] 

105. Tenebrio. (Girault) [Tenebiicmidiel 

106. Balaninus. (Chittenden) [Curculionidfie] 

107. Lachnostenia. (Forbes) [Searaboeidae] 



92 



Digitized by 



Google 



PLA.TE 5. 




B. B. Brues, deL 



HYMENOPTERA, COLEOPTERA. 



Digitized by 



Google 



PLATE 6. 
Coleoptera. 

108. Haipalus, underside. (Hayward) [Carabidae] 

109. Necrophorus, upper side, wings spread oh left side and removed on right. 

(Hayward) [Silphidae] 

110. Hydrophilus, wing. [HydrophiKdae] 

111. Hydrophilus, mesostemum. (Berlese) [Hydrophilidse] 

112. Hylastes, dorsal outline of head and prothorax. (Felt) [Ipidse] 

113. Prostemum of beetle, showing coxal cavities conjQuent and open behind. 

[Wickham] 

114. Prostemum of beetle, showing coxal cavities separated and open behind. 

[Wickham] 

115. Brenthus, head from above. (Berlesse) [Brenthidee] 

116. Platypus, dorsal outline of head and prothorax. (Felt) [Platypodidse] 

117. Gyrmtis, hind leg. (Berlese) [Gyrinidae] 

118. Epilaclma, hmd leg. (Silvestri) [Coccinellidse] 

119. Prostemum of beetle, showing coxal cavities separated and closed behind. 

[Wickham] 

120. Epilachna, head from above. [Silvestri] [Coccinellidae] 

121. Epilachna, head from below. (Silvestri) [Coccinellidse] 

122. Pityogenes, front leg. (Felt) [Ipidae] 

123. Coccinella. [Coccinellidse] 

124. Haliplus, c, coxal plate. (Maxwell-Lefroy) [Haliplidse] 

125. Curculiomdse, side view of head. 
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PLATE 7. 
Coleoptera. 

26. Ludhis, antenna. [Elateridee] 

27. Prionocyphoii, antenna. [Hdodidie] 

28. Cocymbites, antenna. pSlateridse] 

29. Acneus, antenna. (Hdodidse] 

30. Dendroides, antenna. [Pyrochroidie] 

51. Dorcatoma, antenna. [Anobiidse] 

52. Aulicus, antenna. [Cleridee] 

.33. Coiynetes, antenna. [Coiynetidse] 

.34. Brontes, antenna. [Cucujidee] 

.35. TenmochJlus, antenna. [Ostomatidie] 

36. Catoptrichus, antenna. [Silphidse] 

37. Colon, antenna. [Silphidse] 
1. Bryazis, antenna. [Pselaphidse] 

39. Anogdus, antenna. [Silphidse] 

40. Liodes, antenna. [Silphidse] 

41. Epierus. antenna. [Histeridse] 

42. I^ymaphora, antenna. pViycets^dae] (Figs. 126-142 from Leconte & Horn) 

43. Macronychus, apical portion of tarsus. [Pamidse] 

44. Heterocerus, antenna. [Heteroceridie] 
.45. Dasycerus, antenna. [Lathridiidie] 
.46. Rhysodes, antenna, p^thysodidse] 

47. Dineutes, antenna. [Gyrinidse] 

48. Adianes, antenna. [Pselaphidee] 

49. Lucanus, antenna. pLucanidie] 

50. Bolbocerus, antenna. [Scarabeeidse] 

51. Lachnosterna, antenna. (Scarabeeidse] (Figs. 144-151 from Leconte & Horn) 

52. Anthrentis, antenna. (Felt) [Dermestidse] 

53. Sitones, antenna. (Silvestri) [Curculionidse] 

54. Ips, antenna. (Felt) [Ipidse] 

55. Dendroctonus, antenna. (Felt) [Ipidie] 

56. Platypus, tibia and tarsus of front leg. (Felt) [Platypodidse] 

57. Leptinotarsa, tarsus. (Sharp) [Chrysomelidse] 

58. Tachypus, wing; illustrating type 1 of wing venation in Coleoptera. (Kern- 
pers) [Carabidse] 

59. Omma, wing; illustrating type 1, (Kempers) [Ommadidse] 

60. Necroi^orus, wing; illustrating type 2. (Kempers) [Silphidse] 

61. Lygistopterus, wing; illustrating type 3. (Kempers) [Lycidse] 

62. l^ineophihis, front tibia. (Felt) pEpidse] 

63. Adimerus, tarsus. (Sharp) [Adimeridse} 

64. Scarites, front leg. (Kolbe) [Carabidse] 

65. Pytiscus, front tibia and taraua of male. (Kolbe) [Dytiscidse] 

66. MordeUistena. pViordellidse] ' 

67. Saperda, apical part of tarsus. [Cerambycidse] 

68. Megalodachne, tarsus. [Erotylidse] 
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PLATE 8. 

Strepaptera, Emblidaiia, Odonata, Megaloptera, Plectopterai Plecoptera, 
Neuroptera, Raphidoidea. 

169. Stylops. (Pierce) [Xenidse] 

170. Anfhericoimna, antenna of male. (Pierce) [Halictophagide] 

171. Xenos, wing of male. (Kirby) [Xenidse] 

172. Xenos, head of female. (Bnies) [Xenidse] 

173. Anisembia. (Melander) pSmbiid^] 

174. Donaconethis, wings. (Enderlein) [Olyntbidse] 

175. Csenocholaz, antenna of male. (Pierce) [Xenide] 

176. Libellula, head. (Hyatt & Arms) [Libellulidie] 

177. Mantispa, wings. (Handlirsch) pViantispide] 

178. Ubellula, wings. pL.ibellulid£e] 

179. Cotydalis, wings. (Handlirsch) [Corydalidie] 

180. Chloroperla. [Perlidie] 

181. Chirotenetes, wings. (Needham) pSphemeridie] 

182. Perla, tarsus. [Perlidae] 

183. Csenis, wing. (Needham) pSphemeridee] 

184. Dilar, wings. (Handlirsch) JDilaridse] . 

185. Raphidia, wings. (Handlirsch) pSaphidiidie] 

186. Chauliodes, wings. [Corydalidse] 

187. Perla, wings. [Perlidae] 

188. Mantispa, head and prothorax from above, pidantispide] 

189. Mantispa, raptorial front leg. [Mantispidse] 
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STREPSIPTERA, EMBIDIIARIA, ODONATA, MEGALOPTERA, PLEC- 
TOPTERA, PLECOPTERA, NEUROPTERA, RAPHIDIOIDEA. 



Digitized by 



Google 



PLATE 9. 
PanorpaUe, Trichoptera, Lepidoptera. 

190. Panorpa, wings. [Panorpidse] 

191. Panorpa, head from side. (Packard) [Panorpidse] 

192. Panorpa, head from front. (Packard) [Panorpidse] 

193. Bittacus. [Bittacusidse] X0.5 

194. Panorpa. [Panorpidse] X0.5 

195. limnephiltis, wings. pLimnephilidse] 

196. limnephiltis. [Limnephilidse] XI 

197. Hydropsychei wings. (Uhner) [Hydropsychidse] 

198. Hydropsyche, head. [Hydropsychidse] 

199. Eriocephalaj wing. (Forbes) Sc., subcosta; R., radius; M., media; Cu., cubitus; 

A., anal (their branches indicated by numbers); hum., humeral crossvein; 
udcv., upper discocellular vein (radio-medial crossvein); Idcv., lower disco- 
cellular vein; i., intercalated cell; ac. c, accessory cell. [Eriocephalidfle] 

200. Portion of bleached wing membrane, showing points of attachment of scales 

and aculeae (prickles). (Forbes) 

201. Setomoipha, wings. (Busck) [Tineidse] 

202. Noctua. (Forbes) Lettering as in fig. 199. [Noctuidse] 

203. Pterophorus, wings. (Berlese) [Pterophoridae] 

204. Omeodes, wings. (Berlese) [Omeodidse] 

205. Harrisina, wings. (Jones) [Pyromorphidse] 

206. Coleophora, wings. [Cosmopterygidse] 

207. Pronuba, mouthparts. (Packard) m. p., maxillary palpus; pi., palpifer. 

[Prodoxidse] 

208. Mompha, wings. (Busck) [Cosmopterygidse] 

209. Agnippe, wings. (Busck) [Gelechiidse] 

210. Papilio, wings. (Comstock) [Papilionidee] 

211. Prionoiystus, wings. (Comstock & Needham) [Cossidie] 

212. Coptotriche, wings. (Walsingham) [Tischeriidiel 
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PLATE 10. 

Lepidoptenu 

21S. Epargyreus, last joint of tarsus of male. (Scudder) a, dorsal view; b, latera 
view. [Hesperiidfle] 

214. Chrysophantis, details of leg. (Scudder) a, front leg of male with tarsal 

joints on left more enlarged; b, front leg of female with last tarsal joint on 
left more enlarged; c, middle leg of male. [Lycaenidse] 

215. Calephelis, details of legs. (Scudder) a, tibia and tarsus of front leg of male, 

with tarsus on left more enlarged; b, tibia and tarsus of front leg of female, 
with last joint on left more enlarged; c, tibia and tarsus of middle leg of male. 
[Lemoniide] 
. 216. Plumose antenna of moth. (Dimcan) 

217. EuphydiyaS) details of legs. (Scudder) a, tibia and tarsus of front leg of 

male, with last joints of tarsus on left more enlarged; b, tibia and tarsus 
of front leg of female with last joints of tarsus below more enlarged; c; 
tibia and tarsus of middle leg of male. fNymphalidse] 

218. Cissia, details of legs. (Scudder) a, tibia and tarsus of frcmt leg of male^ 

with tarsus on left more enlarged; b. tibia and tarsus of front leg of female^ 
with tarsus on left more enlarged; c, tibia and tiu*sus of middle leg of male. 
[Agapetide] 

219. Antenna of skipper, apical portion. (Dimcan) [Hesperiide] 

220. Antenna of butterfly, apical portion. (Duncan) 

221. Bembecia, middle leg. (Beutenmttller) [Sesiidae] 

222. Scales from the wings of various Lepidoptera. (Scudder) 

223. Cramtms, lateral outline of body. (Femald) m., maxillary palpus; 1., labial 

palpus. [Pyralididfle] 

224. Antenna of moth. (Duncan) 

225. Pterophorus, hind leg of male. (Femald) [Pterophoride] 

226. Hypoprepia, wings. (Hampson) [Lithosiidse] 

227. AljTpiodes, wings. (Hampson) [Agaristidse] 

228. Hemiceras, wings. (Hampson) [Notodontide] 
220. Melittia» head. (BeutenmUller) [Sesiidse] 
230. Ephestia, wings. (Chittenden) [Pyralididfle] 

281. Platyptilia, wings. (Femald) [Pterophoride] 

282. Melittia, wings. (BeutenmUller) [Sesiidse] 
233. Nigetia, wings. (Holland) [Nolidse] 

284. Anosia, head from front. (Scudder) a., base of antenna; e., ^e; p^ base of 

proboscis. [Lymnadidie] 

285. Anosia, wings. (Scudder) pLymnadidse] 

286. Euvanessa, head, prothorax and front of mesothorax. (Scudder) [Nymph- 

alidfle] 

287. Epargyreus, side view of head. (Scudder) [Hesperiide) 

288. Arotura, wings. (Walsingham) [Cosmopterygidse] 

239. Gnorimoschema, head from side. (Busck) [GelechiidBe] 
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PLATE 11. 

DiptefE. 

240. Tipula. [Tipulidie] 

241. Bibio. [Bibionidfie] 

242. Mayetiola. [Cecidomyiidse] 

243. Simulitiin. (Lugger) [Simuliidse] 

244. Sargus. (VerraU) [Stratiomyiidfle] 
246. Acrocera. (Verrall) [Cyrtidae] 

246. Pantophtiialmus. [Pantophtbabnidfle] 

247. Tabanus. [Tabaiiidfle] 

248. Scenopinus (Verrall) [Scenopinid£e] 

249. Bombylhis. (Verrall) pSombyliidse] 

250. Paraspiniphora. (Verrall) [Pboridse] 

251. Etibybos. [Empididse] 

252. Physocephala. (I.ugger) [Conopidse] 

253. Belvosia. [Tachinidse] 

254. Lonchoptera. (Verrall) [Loncbopteridsej 

255. Sphaeiocenu (Howard) [Borboridee] 

256. Oscinis. (Lugger) [Cbloropidse] 

257. Pseudolfersia. (Lugger) [Hippoboscide] 
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PLATE 12. 

! 
D^ptera. | 

«58. Tabanus, wing. (Williston) a. c. v., anterior crossvein; p. c. v., small cross- j 
vein [Tabanidse] • ? 

259. Musca, apex of tarsus, showing bristle-shaped empodium. (Kellogg) {Mus- j 

cidse] I 

260. Thereva, wing. [Therevidae] | 

261. Leptis, end of tarsus showing empodium. [Bhagionide] I 

262. Perrisia, antenna of male. (Verrall) [Cecidomyiide] I 

263. Pericoma, wing. [Psychodidse] | 

264. Stichopogon, wing. [Asilidse] ! 

265. Anthrax, wing. [Bombyliidse] | 

266. Bibio, antenna. (Verrall) [Bibionidse] 

267. Culex, wing. [Culicidse] ! 

268. Empis, wing. [Empididse] ! 

269. Bittacomor^ha, wing. [Ptychopteridfle] | 

270. Platypalpus, wing. [Empididse] > 

271. Scatophaga, wing. [Scatophagidse] I 

272. Simulium, antenna. (Verrall) [Simuliidse] 

273. Tipula, wing. [Tipulidae] 

274. Dolichopus, wing. [Dolichopodidse] 

275. Buzesta, wing. [Ortalididie] 

276. Rhypus, antenna. (Verrall) p^thyphidse] 

277. Blepharocera, wing. (Comstock) [Blepharoceride] 

278. Lonchopterai wing. [Lonchopteridfie] 

279. TrizosceliS) wing. [Geomyzidae] 

280. Cero^tus, wing. [Mycetophilidae] 

281. Eristalis, wing. [Syrphidse] 

282. Meoneura, wing. [Milichiidse] 

283. Tabanus, antenna. (Verrall) [Tabanidse] 

284. Orphnephila, wing. (Williston) [Orphnephilidie] 

285. Platypeza, wing. [Platypezidse] 

286. Xylophagus, antenna. (Verrall) [Xylopha^dee] 

287. Coenomyia, antenna. (Verrall) [Coenomyiidse] 

288. Rhyphus, wing. [Bhyphidse] 

289. Pipunculus, wing. [Fipimculidee] 

290. Rhachicerus, antenna of female. (Vollenhoven) [Xylophagide] 

291. Chrysopila, wing. [Rhagionidse] 

292. Conops, wing. [Conopidse] 

293. Thereva, antenna. (Verrall) [Therevidae] 

294. Bombylius, antenna. (Verrall) [Bombyliidse] 

295. Rhynchocephalus, wing. (Williston) [Nemestrinide] 

296. Musca, wing. [Muscidse] 

297. Gonia» antenna. (Williston) [Tachinidse] 

298. Mydas, wing. (Mydaidse] 

299. Dolichopus, antenna. [Dolichopodidse] 

300. Diapetis, antenna. (T^^lliston) pSmpididie] 

301. Volucella, antenna. (Williston) [Syrphidae] 
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PLATE 18. 
Diptera, Suctoria, Hem^itera. 

802. Callq^hora, thorax from above. (Walton) Ac, achrostichal bristles; DC^ 
dorsocentral bristles; H., humeral bristles; lA., intra^alar bristles; NF., noto- 
pleural bristle^; PH., posthumeral bristles; PrS., presutural bristles; SA., 
suprattlar bristles; PA., postalar bristles; Sc, scutellum; c, calypteres; hp.» 
hypopleura; mp., meso- pleura; pa., postalar callosity; pp., propleura; p^., 
pteropleura; stp., stemopleura; h., humerus; p., anterior portion of meso- 
thoraz (prozona); m., posterior portion of mesothorax (metazona) [Calli- 
phoridse] 

808. Calliphora, thorax from side. (Walton) Lettering as in fig. 802. [Calli- 
phoridse] 

804. Calliphora, head from front. (Walton) a., antenna; ar., arista; ch., cheek; 

e., eye; fo., fronto-orbital bristles; fs., frontal suture; in., interfrontalia; o., 
ocellar bristles; ve., vertical bristles. [Calliphoridse] 

805. Calliphora, head from side. (Walton) Lettering as in fig. 804. [Calli- 

phoridse] 

806. Ceratophyllus, antenna. (Fox) [Pulicidie] 

807. Ceratophj^us, hind tibia. (Fox) [Pulicidse] 

808. Ctenocephalus, hind tibia. (Fox) [Pulicid£e] 

809. Ceratophyllus. (Patton & Cragg) [Pulicidse] 

810. Dermatophilus. (Butler) [Dermatophilidse] 

811. Xenopsylla, head from side. (Fox) [Pulicidse] 

812. Ctenocephalus, antenna. (Patton & Cragg) [Pulicide] 

813. Nepa, wings. (Handlirsch) [Nepidse] 

814. Catacantha, wings. (Eirkaldy) [Pentatomidie] 

815. Acanthia, wings. (Handlirsch) Acanthiidse] 

816. Conorhinus, wings. (Patton & Cragg) Em., embolium; CL, clavus; C, 

corium; Mb, membranaceous area. [Reduviidie] 

817. Anasa, antenna. (Tower) [Coreidse] 

818. Anasa, wings. (Tower) [Coreidse] 

819. Reduvius, tip of tibia and tarsus. (Eysell) [Reduviidse] 

820. Anasa, leg. (Tower) [Coreidse] 

821. Cimez, tip of tibia and tarsus. (Eysell) [Cimicidie] 

822. Coriza. (Handlirsch) [Corixidie.] 
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PLATE 14. 
Hemipterai Homoptera. 

328.-Notonecta. (Miall) [Notonectidae] 

324. Nepa. (MiaU) [Nepidse] 

325. Halticus. (Distant) [Miridae] 

326. Hydrometra. (Miall) [Hydrometridae] 

327. Geiris. (MiaU) [Gerridae] 

328. Coriza, front leg. (Kolbe) [Corixids] 

329. Coiiza. (Miall) [Corixidae] 

330. Cimex. (Patton & Cragg) [Cimicidae] 

331. Corizus. (Hambleton) [Corizidae] 

332. Eiischisttss. [Pentatomidae] 

333. Polyctenes. (Westwood) ffolyctenidaej 

334. Leptoglossus. (Chittenden) [Coreidae] 

335. Aradus. (Howard) [Aradidae] 

836. Henicocephalus. (Maxwell-Lefroy) [Henicocephalidae] 

337. Triphieps. (McGregor) [Anthocoridae] 

338. Conorhinus. (Chagas) [Reduviidae] 

339. Cicada, hind leg. (Kolbe) [Cicadidae] 

340. Corydiuca. [Tingitidael 

341. Anasa, prothorax and head. (Hyatt & Anns) [Coreidae] 

342. Lethocems. (Smith) [Belostomatidae] 

343. Blissus. (Webster) [Myodochidae] 

344. Icerya, antenna of female. (Riley) [Coccidae] 

345. Entylia, hind leg. (Branch) [Membracidse] 

346. Iceiya, tarsus of female. (Riley) [Coccidae] 

347. Entylia, antenna. (Branch) [Membracidae] 
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PLATE 15. 
Homoptenu 

348. Cicada, wings. [Cicadidae] 

349. Cicada, head from front. (Berlese) [Cicadidse] 

350. Ceresa. (Marlatt) [Membracidae] 

351. Ceresa, antenna. (Marlatt) [Membracidae] 

352. Ceresa, fore wing. (Marlatt) [Membracidae] 

353. lyphlocyba, wings. [Typlilocybidae] 

354. Tettigoniella. (Ball) [Proconiidae] 

355. Qncometopia, fore wing. (Ball) [Jassidae] 

356. Poiocera, wings. (Metcalf) [Fulgoridae] 

357. Gypona, wings. (Metcalf) [Proconiidae] 

358. Onnenis. (Swezey) [Flatidae] 

359. Libumia, wings. (Metcalf) [Delphacidae] 

360. Otiocerus, wings. (Metcalf) [Derbidse] 

361. Amphiscepha. (Swezey) [Flatidae] 

362. Diaspis, female. (Howard) [Coccidse] 

363. Shizococcus, female, tip of tibia and tarsus. (Packard) [Coccidae] 

364. Palceococcus, hind leg. [Coccidae] 

365. Aspidiottss, male. (Howard) [Coccidae] 

366. Scolops. (Smith) [Cixiidae] 

367. Scolops, fore wing. (Metcalf) [Cixiidae] 
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PLATE 16. 

Homoptera, Lepismatoidea, Machiloidea, Rhabdtiia, Dicelhiiay Arfhropleoiiay 
Symphypleona, Protunu 

868. Trioza, wings. (Patch) [Psyllidae] 

869. Aleyrodes, tarsus. (Quaintance) [Aleyrodidae] 
370. Entylia, (Branch) [Membracidae] 

871. Fachypsylla, wings. (Patch) [Psyllidae] 

372. Entylia, head from front. (Branch) pViembracidae] 

873. Macrosiphtim, wings. (Patch) [Aphididae] 

374. AjUus. (Chittenden) [Aphididae] 

375. Aleyrodes. (Bemis) [Aleyrodidae] 

376. Cicada, head from above. (Maxwell-Lefroy) [Cicadidae] 

877. Jassid, head from above. (Maxwell-Lefroy) [Jassidae) 

878. Lepisma. (Butler) [Lepismatidae] 

879. Campodea. (Maxwell-Lefroy) [Campodeidae] 

380. Tomocerus. (Folsom) [Entomobryidae] 

381. Isotoma. (Lnms) [Entomobryidae] 

382. Parajapyx, apex of abdomen. (Silvestri) [Japygidae] 
883. Japyx, from below. (Berlese) [Japygidae] 

384. Sminthurus. (Sharp) [Sminthuridae] 

385. Acerentomon. (Silvestri) [Eosentomidae] 

386. Anajapyz. (Silvestri) [Projapygidae] 

387. Gastrotheus. (Silvestri) p>pismatidae] 
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PLATE 17. 
Immature Stages of Various Insects. 

888. Calosoma, larva. (Duncan) [Coleoptera: Carabidae] 

889. Dytiscus, larva. (Maxwell-Lefroy) [Coleoptera: Dytiscide] 

890. Phiyganeid larva. (Duncan) [Trichoptera] 

891. Ladmosterna, larva. (Forbes) [Coleoptera: Scarabseidae] 

892. Cfaiysopa, larva. (Chittenden) [N^europtera: Chrysopidae] 

893. Mallodon, larva, lateral view. [Coleoptera: Cerambycidae] 

894. Same, ventral view. (Packard) 

895. Geometrid larva. (Packard) pLepidoptera: Geometridae] 

896. Melanotus, larva. (Forbes) [Coleoptera; Elateridse] 

897. Saw-fly larva. (Maxwell-Lefroy) [Hymenoptera: Tenthredinidae) 

898. Acherontia, larva. (Maxwell-Lefroy) [Lepidoptera: Sphingidae] 

899. Culex, larva. (Dyar) [Diptera: Culcidae] 

400. H}dastinus, larva. (Chittenden) [Coleoptera: Ipidae] 

401. Bruchus, larva. (Howard) [Coleoptera: Bruchidae] 

402. Anatis, larva. (Britton) [Coleoptera: Chrysomelidae] 
408. Simulium, larva. (Osbom) [Diptera: Simulidae] 

404. Chiysobofhris, larva. (Chittenden) [Coleoptera: Buprestidse] 

405. Musca, larva. (Howard) [Diptera: Muscidae] 

406. Pulex, larva. (Chittenden) [Suctoria; Pulicidae] 

407. Tipula, larva. (Needham) [Diptera: Tipulidae] 

408. Gelechia, pupa, under side. (Hunter) [Lepidoptera: Gelechiidae] 

409. Same, side view. (Hunter) 

410. SimuHum, pupa. (Miall) [Diptera: Simuliidae] 

411. Lyctus, larva. (Hopkins) [Coleoptera: Lyctidae] 

412. SialiSi pupa. (Davis) [Megaloptera: Sialididae] 

418. Cyllene, pupa. (Hopkins) [Coleoptera: Cerambycidae] 
414. Culex, pupa. (Knab) [Dipterai: Culicidse] 
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PLATE 18. 
Various Terrestrial Arthropods, not Insects. 



415. Porcellio. (Richardson) [Crustacea] 

416. Scolopendra. (Newport) [ChUopoda] 

417. Scutigera. (Howard) [Chilopoda] 

418. Chelifer. (Ewing) [Arachnida] 

419. Buthus. (Krseplin) [Arachnida] 

420. Galeodes. (Dufour) [Arachnida] 

421. Tegenaria. (Emerton) [Arachnida] 

422. Thelyphonus. (Krsepelin) [Arachnida] 

423. Eurypehna. [Arachnida] 

424. Julus. (Stebbing) [Diplopoda] 

425. Argas. (Bishopp) [Arachnida] 

426. Protolophus. (Banks) [Arachnida] 

427. Tetranychus. (Woodworth) [Arachnida] 
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GLOSSARY OF SPECIAL TERMS.* 

This ^ossary is intended to include only such entomological terms as are not easily 
understood from the figures referred to in the keys throughout the book, and other 
words only when their meaning in the keys might not be readily ascertained frcwtt 
an ordinary English dictionary. 

Abddmen, the hindermost of the three main body divisions. 
Adventitious) not regular, accidental or additional. 

Anal, pertaining to the last abdominal segment or to the hind basal angle of the wing. 
Aiinulated, incompletely divided into ring-like joints. 
Aiinultis, (-li), a ring or band. 
Antec6xal sderite, a part of the metastemum in front of the hind coxee (Coleoptera) 

(PL 6, fig. 108). 
Antec&bital crossveins, crossveins along the costal border toward the base (Odonata) . 
Antenna (-nse), a pair of jointed appendages of the head above the mouthparts. 
Appendiculate cell, a small indistinct cell distal to the marginal cell (Hymenoptera). 
Apterous, wingless. 
Arcuate, arched like a bow. 

Arculus, a basal crossvein between the radius and cubitus (Odonata). 
Arista, a bristle-like process at or near the end of the antennae (Diptera). 
Ardlium (-ia), a terminal pad of the foot between the claws. 
Attenuated, gradually tapmng. 
Auxiliary vein, the subcostal vein of Diptera, anterior to the first longitudinal vein. 

(P\: 12, fig. 258). 
Axilla (-lae), a triangular sclerite on each side of the scutellum (Hymenc^ytera) 

(PI. 4. fig. 68, A.) 
BUsal cells, the two cells proximal to the anterior a*09svein and the discal cell 

(Diptera) (PL 12, fig. 258). 
Bifid, split into two parts. 
BUobed, divided into two lobes. 
Calfpteres, small membranous disks under the base of the wings (Dipt^a) (PL 

13, fig. 303, c). 
C&pitate, with a distinct knob at the tip. 
C&inate, ridged, or furnished with a raised line or keel. 
Caudal filaments or setse, thread-like processes terminating the abdomen. 
Cell, a space in the wing bounded by veins. 
Circus (-ci), a pair of short appendages at the end of the abdomen. 
Chedk, the lateral part of the head between the eyes and the mouth. 
Chitin, the horn-like material forming the hard parts of the body wall. 
ClUvate, clubbed or enlarged at the tip. 
ClUvus, an oblong basal part along the inner edge of the fore wings (Heteroptera, 

Homoptera) (PL 13. fig. 316). 

1 Where the plural form is unusual the differing termination is given in parentheses added to 
the last common letter of the root. 
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Clypeus, the sclerite bearing the labrum (Hymenoptera) ; a horseshoe-shaped scleri te 

under the margin of the mouth (Diptera). 
Cofirctate, with narrowed base and enlarged tip. 
Compressed, flattened from side to side, as distinguished from depressed. 
C6nnatey immovably united, fused. 
Constricted, narrowed in the middle. 

Cdrium, an elongate middle part of the fore wing (Hemiptera). 
Cdmeous, hom-like in texture. 

C6sta, the front margin of the wing, considered as the first vein. 
C6stal drea, the part of the wing immediately behind the front margin. 
C6stal cell, the space of the wing in front of the subcostal vein. 
C6za (-zse), the basal joint of the leg, sometimes quite fused with the body. 
Ctenidium (-ia), a comb-like row of bristles. * 
Cubitus, the fifth of the main veins of the wing. 
Cursdrial, fitted for running. 

Declivity, the abruptly bent apex of the elytra (Coleoptera). 
Deciimbent, bending downward. 
Denticulate, with minute tooth-like projections. 
Dich6ptic, eyes not touching (Diptera). 
Digitate, with finger-like processes. 
Ddrsal, pertaining to the upper surface or back of the body. 
Dorsoc^ntral bristles, several rows of bristles near the middle of the mesonotum 

(Diptera) (PI. 13, fig. 302, DC). 
Ectop&rasite, a parasite which lives on the exterior of animals. 
£l3rtron (-ra), the homy upper wings, or wing covers, of beetles. 
Empddium (-ia), a single middle pad between the tarsal claws (Diptera). 
Epiphysis (-ses), a lappet-like process. 
Epipleikra (-rse), the infolded edge of the elytra (Coleoptera). 
£lustome, the lowest part of the face. 
Epizdic, living on the outside of animals. 

Eye-cap, a group of modified scales overhanging the eye (Lepidoptera). 
Fkdal plate, the central part of the face (Diptera). 
F^mur (-mora), the thigh or third division of the legs. 
Filiform, hair-like, or filamentous, longer than setaceous. 
Flab^llate, with fan-like processes or projections. 
Flabelium (-la), a leaf-like or fan-like process. 
Flag^Uum, the distal part of the antenna when lash-like. 
Fontanel, a smaU, depressed, pale spot on the front of the head between the eyes 

(Isoptera). 
F6rcipate, bearing pincers, or pincers-shaped. 
Frenulum, a strong spine at the front basal angle of the hind wings (Lepidoptera). 

(PL 10, fig. 226). 
Front, the forehead, between the antennse, eyes and ocelli. 
Frontdlia, the central strip of the front (Diptera) (PI. 13, fig. 304). 
Fr6ntal l^ule, a small crescent-shaped space just above the antennse (Diptera) 

(PI. 13, fig. 304). 
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Fr6iito-6rbital bristles, several bristles along the front next the eyes (Diptera) 

(PL 13, fig. 304). 
Ffucula, the forked springing appendage below the end of the abdomen. (Collem- 

bola). 
G^na (-n»)) the cheek. 
Geniculate, abruptly bent, elbowed. 
Genitalia, the external sexual organs. 
Gibbous, puffed out; hunch-backed. 
Glibrous, bald, smooth, free of hairs. 

Gonap6physis (-^es), the short conical egg-laying processes terminating the abdo- 
men. 
Graduated crossveins, an oblique row of crossveins forming steps across the wing 

(Neuroptera). 
Gf&vid, filled with eggs. 
G^^lar s&ture, a longitudinal impressed line on each side of the gula or middle piece 

of the throat. 
H£lter, a small knobbed appendage on each side of the thorax replacing the hind 

wings (Diptera). 
H&ustellate, mouth formed for sucking, the mandibles not fitted for chewing. 
Hem^ljrtron (-ra), the modified fore wings of Hemiptera. 
Heter6merous, differing in the number of joints in the tarsi. 
Hol6ptic, eyes of the male meeting above the antennae (Diptera). 
Hom6nomous, similar in form, function or development, 
fiftmeral angle, the inner front comer of the wine. 
Hyaline, more or I ss transparent. 
Hypopletod bristles, a more or less vertical row of bristles above the hind coxae 

(Diptera). 
Hypopygium, the last ventral plate; or the inflexed genitalia, 
lo^^vial, pertaining to the crop. 
Inteifr6ntal bristles, minute bristles on the central part of the front (Diptera) (PL 

13, fig. 304). 
Interstitial, occurring between two segments, e. g: the trochanter, linking the coxa 

and femur. 
Intra-Mar bristles, several bristles above the root of the wing next to the dorsocen- 

trals (Diptera). 
Jftgum, a lobe-like process at the base of the fore wings overlapping the hind wings 

(Lepidoptera). 
Lab6Uum (-la), the expanded sensitive tip of the proboscis (Diptera). 
Labium, the lower lip or second maxillae. 
Lftbrum, the upper lip. 
Lamella (-Ise), a leaf-like plate. 
L&niinate, composed of leaf-like plates. 
Lanceolate, tapering at each end, spear-shaped. 
Ldrva (-vse), the earlier stages of an insect's life after hatching from the egg and 

before the pupal period. 
L&teral, at or pertaining to the side of the body. 
Ligula, the central part of the labium, borne by the mentum (Coleoptera). 
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Ldnnlet a small cresoent^haped piece just above tlie antenne (Diptera). 

Mandfbulate, with jaws fitted for chewing. 

Maiffla (-1»), the second pair of appendages belonging to the mouth, behind the 

mandibles or jaws. 
MfiziUaiy pfilpus, a finger-like jointed appendage on each manlla. 
Mddia, the fourth of the principal wing- veins. 
M€ntum, the part of the labium bearing the movable parts. 
Mesepist^mum, (-na), the anterior of the oblique side pieces of the mesothorax. 
Mesondtum, the back or upper side of the mesothorax. 

Mesopledia (-r»), the space below and in front of the root of the wings (Diptera). 
Mesost^mum, the middle part of the underside of the mesothorax. 
MesoihdraXy the middle of the thoracic divisions, bearing the second legs and the 

fore wings. 
Metam6rphosis (-ses), the series of marked external changes through whidi an 

insect passes during its development e. g, egg, larva, pupa, adult. 
MetastSmum, the middle piece of the under side of the metathorax. 
Metatteus (-si), the first joint of the tarsus, next to the tibia. 
Metathdrax, the third division of the thorax, bearing the hind legs and the hind 

wings. 
Mlcr6pterous, with small wings. 
Monflifonn, resembling a string of beads. 

Neurittion, the arrangement of the veins of the wings, the venation. 
Ndde, a swelling or knot-like knob. 

Nddus, a stout crossvein at the middle of the costal border of the wing (Odonata). 
Ndtum, the dorsal sm^ace of the body, particularly of the thorax. 
N^ph, the larval stage of those insects that have no resting pupal period. 
Ocellus (-li), the simple eyes, usually three in number, on the upper part of the 

head. 
Occiput, the back part of the head. 
On^chium (-la), a pad between the tarsal claws. 
Orbit, the part of the head immediately next the eyes; 
Ostioles, the paired lateral openings of the heart. 
Ovq>6sitor, the egg laying apparatus. 
Pftlpus (-pi), one or two pairs of jointed sensitive, finger-Hke processes borne by the 

mouth. 
Paiipsidal furrow, a lengthwise groove between the median line and each side of 

the mesonotum (Hymenoptera). 
Parasite, an animal that feeds on or in some other animal. 
Paron^dmim (-la), a bristle-like appendage of the daws or empodium. 
Pectinate, with branches like a comb. 
Pendulous, hanging from one end. 
P6tiolate, attached by a stalk or stem. 
Phyt6phagous, feeding on plants. 
PUUitula (4»), one of the soles of the feet. 
Pledrite, one of the side pieces of the body. 
Plumose, feathery. 
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Posterior call6sit7, a swelling between the root of the wings and the scutelium 
(Diptera). 

Posterior cells, a variable number of cells extending to the hind margin of the wings» 
the first bounded inwardly by the anterior crossvein (Diptera). 

Posfhdmeral bristle, one or more bristles placed just inside of the shoulder-swelling 
(Diptera). 

Postscut^Uum, a small piece of the thorax immediately behind the scutelium. 

Postv^^cal bristles, a pair of minute bristles behind the ocelli (Diptera) (PI. 13, 
fig. 504). 

Prefipical bristle, a bristle on the outside of the tibiae just before the apex (Diptera). 

Pr^datoiy, capturing living prey. 

Pygfdium, the last dorsal segment. 

Prefiirca, the petiole of the second and third veins of Diptera. 

Pres&tural bristle, one or more bristles on each side of the mesonotum just in front 
of the transverse suture (Diptera) (PI. 13, fig. 302). 

Pirob6scis, the extended trunk-like or beak-like mouthparts. 

ProSplmeron (-ra), that part at the rear of the side of the prothorax next the coxae. 

Prondtum, the back or upper side of the prothorax. 

Propledia (-rse), the side portion of the prothorax. 

Prost^mmn, the middle of the underside of the prothorax. 

Prothoiidc bristle, a bristle above the front coxae (Diptera). 

Prothdrax, the first divi^on of the thorax, bearing the front legs. 

Prdinose, coated with a hoary dust. 

Pteropledial bristles, bristles located on the sides of the body just beneath the root 
of the wmgs (Diptera) (PL 13, fig. 303). 

PoMQus, (-li), a pair of pads beneath the tarsal claws. 

IHlpa, (-pse), the resting stage preceding the transformation to adult, sometimes 
called chrysalis. 

RlUlial cell, one or more cells near the anterior margin of the wing (Hymenoptera) 
(PL 3, fig. 36). 

RlUlial sector, the posterior of the two main divisions of the radius. 

R&dius, the third of the principal veins of the wings. 

Raptdrial, fitted for grasping prey. 

R^dmate, pointing backward. 

Rec&rrent nervure, one or two transverse veins arising from the lower side of the 
cubital cells (Hymenoptera) (PL 3, fig. 36). 

R^nifonn, kidney-shaped. 

Reticulate, meshed, lik« net-work. 

R6strum, a beak or snout. 

Sdtpe, the basal joint or joints of the antennse. 

Scldrite, any piece of the body wall bounded by sutures. 

Sc6pa, a brush on the underside of the abdomen, for collecting pollen (Hymenop- 
tera). 

Scutelium, a somewhat triangular or crescentic division at the rear of the meso- 
notum. 

Serrate, saw-toothed. 
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Sessile, broadly attached. 

Sdta (-t»), a bristle or filament. 

Setdceous, bristle-like, slender. 

SihuouS) S-shaped, winding back and forth. 

Small-crossvein, a short crossvein extending from the base of the discal cell to the 
fifth posterior cell (PI. 12, fig. 258, p. c. v.). 

Spfttulate, broad at tip, narrowed at base. 

Spihulated, furnished with very small spines. 

Si^racles, breathing pores along the sides of the body. 

Spiirs, movable spines, usually two, at the end of the tibin. 

SpMous vein, an extra vein crossing the anterior crossvdn (Diptera) (PI. 12, fig. 
281). 

Squamopygfdium, a plate formed by the fusion of several apical abdominal seg- 
ments (Dermaptera). 

St^mite, the ventral piece of each abdominal segment. 

Stemopleilral bristles, the bristles on the triangular side piece between the front and 
middle coxae (Diptera) (PI. 13, fig. 303, stp.). 

Stiigma, a thickening on the costal border of the wings. 

Strldulating, making a chirping or creaking noise. 

Style, a bristle-like process terminating the antennae, thicker than the arista (Dip- 
tera). 

Stales, short slender appendages on the underside of the abdomen (Thysanura). 

Styliform, drawn out as a slender stiff process. 

Subant^nnal grooves, a groove or grooves in the middle of the face (Diptera). 

Subc6sta, the second of the principal veins of the wings. 

SubmMian cell, a long cell near the base of the wing (Hymenoptera) (PL 8, figs. 
36, 37, 48, SM.). 

Subm6ntum, the basal part of the mentum. 

Silicate, grooved or furrowed. 

Supradnal plate, a dorsal piece terminating the abdomen. 

Suture, the line separating the pieces of the body wall. 

Tteus (-si), the foot, the jointed portion of the leg beyond the tibia. 

T^gmen (-mina), the toughened upper wings of grasshoppers, etc. 

T6gula (-las), a small convex plate over the root of the fore wings (Hymenoptera) 
(PL 4, figs. 68, 73, T.). 

T^lson, the last abdominal segment. 

T^rgite, the dorsal piece of an abdominal segment. 

Thdraz, the second of the main divisions of the insect body, between the head and 
the abdomen, bearing the legs and wings. 

Tfbia (-ias), the shin-joint of the leg, between the femur and the tarsus. 

Tri&ng^e, a small triangular cell near the base of the wing (Odonata). 

Trochanter, the small joint of the leg between the coxa and the femur. 

TrochlUitin, a small piece on the outer side of the coxa (Coleoptera). 

Ttfincate, ending squarely, blunt. 

Venlltioii, the course of the veins or rod-like thickenings of the wings. 

Ventral, pertaining to the underside of the body. 
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V^tral membrane, the skin-like tissue connecting the tergites and the sternites 

(Diptera). 
Ventral s^^ments, the sternites of the abdomen. 
Vertex, the crown of the head. 
VertfdUate, provided with whorls of fine hairs. 
Vestigial, small* degenerate, not f mictional. 
Vibrissa (hsss), a bristle or bristles on each side of the mouth-opening in front 

(Diptera) (PL 13, fig. 304, v.). 
Vrv^tarous, bringing forth living young, not egg-laying. 
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Acalypterate, 67 
-Acantiiomeridse, 64 
Acanthiidse, 77» 79 
Achetidse, 14 
Achilidse, 75 
Achonitidse, 83 
Acilius, 31 
Acocephalus, 74 
Acoloithus, 50 
Acordidecera, 20 
Acridiidse, 13 
Acroceridse, 64 
Acrolepiidse, 56, 58 
Acrc^tera, 65 
Adaba, 37 
Adelidse, 56, 57 
Adephaga, 30 
Adimeridse, 36, 38 
Aedes, 62 
iEgeriidae, 49 
iEgialitidffi, 38 
^olothripidffi, 16 
iEschnidse, 48 
Agabus, 31 
Agalliophagus, 42 
Agaonidse, 22 
A^petidse, 60 
^apostemon, 29 
Agaristidse, 53 
Agdistinse, 49 
.A^niaspis, 22 
Agnatba, 43 
Agnepteryx, 59 
Agrilus, 33 
Agrionidse, 43 
Agromyzidse, 71 
Agrotis, 54 
Alabama, 54 
Alaus, 33 
Aletia, 54 
Aleyrodidse, 76 
Alleculidse, 38 
Allotria,21 
Alophora, 67 
Alsophila, 52 
Alydidffi, 80 
Alypia,53 
Alysiidae, 21, 22 
Alysonidse, 29 
Amblycera, 18 
Ambrysus, 77 
Ammophila, 28 
Amphicerus, 34 
Amphicyrta, 82 



Amphiscepha, 74 
Amphizoidse, 30 
Ampulicidse, 28 
Ampuliciinoipha, 25 
Ansea, 60 
Anabolia, 47 
Anacrabro, 27 
Anajapyx, 82 
ADaphorinse, 56 
Anarsia, 58 
Anasa, 80 
Anastatus, 22 
Anatis, 37 
Anax, 43 
Ancylis, 57 
Andrenidse, 29 
Andrenifonnes, 29 
Andriciis, 22 
Androloma, 53 
Aneurus, 78 
Anisolabis, 15 
Anisopidse, 61 
Anisoptera, 43 
Anisota, 52 
Anobiidse, 34 
Anopheles, 62 
Anoplura, 18 
Anosia, 59 
Anotia, 75 
Anteon, 25 
Anthericomma, 42 
Anthicidse, 39 
Anthidium, 30 
Anthocoridse, 78 
Anthomyiidse, 68 
Anthomyza, 71 
Anthonomus, 41 
Anthophila, 2 
Aathophoridse, 29 
Anthrax, 65 
Anthrenus, 34 
Anthribidse, 41 
Antispila, 57 
Antiliata, 61 
Anurididse, 83 
Apantesis, 54 
Apatela, 54 
Apatelodes, 52 
Apatidse, 34 
Aphsenocephalidse, 88 
Aphsereta, 21 
Aphaniptera, 72 
Aphelmus, 24 
Aphididse, 76 

128 



Aphiodueta, 65 
Aphorista, 37 
Aphoruridse, 83 
Aphrophora, 74 
Apidse, 29 
Apioceridse, 65 
Apocnta, 19 
Ai>ostraphia, 59 
Aradidse, 78 
Archeognatha, 81 
Archips, 57 
Archytas, 68 
Arctiidse, 54 
Argynnis, 60 
Argyresthia, 58 
Aricia, 68 
Arthromacra, 38 
Arthropeas, 64 
Arthropleona, 82 
Ascalaphidse, 45 
Aschiza, 66 
Asclera, 38 
Asilidse, 65 
Aspidiotus, 75 
Aspistes, 63 
Astata,28 
Asteidse, 71 
Athericera, 66 
Atomaria, 34 
Atropidse, 17 
Attagenus, 34 
Atte1abid8e,41 
Atteva, 58 

Auchenorrhyncha, 73 
Augochlora, 29 
Automeris, 52 
Auzatidse, 53 

Bacillus, 14 
Bactridium, 38 
Bactrocerus, 19 
Bseocera, 35 
Betis,43 
Balaninus, 41 
Basilarchia, 60 
Basilona, 52 
Batrisodes, 32 
Bedellia, 56 
Belostomatidse, 77 
Belytidffi, 24 
Bembecia, 49 
Bembecidse, 28 
Bembidium, 31 
Berothidse, 46 
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Berytidae, 80 
Bethylidse, 25, 27 
Bibiocephala, 62 
Bibionidse, 62 
Bittacomoipha, 62 
Bittacusidse, 46 
Blapstinus, 38 
Blastobasidse, 58 
Blastophaga, 22 
Blattseformia, 1 
Blattella, 16 
Blattidse, 16 
Blepharoceridae, 62 
Blissus, 80 
Bocchus, 25 
Bombidse, 29 
Bombomelecta, 29 
Bombycidae, 53 
BombycQidea, S 
Bombyliidee, 65 
Borboridae, 70 
Boreidse, 46 
Boriomyia, 45 
Boros, 39 
Bostrichidse, 34 
Botanobia, 71 
Brachiloma, 58 
Brachinus, 31 
Brachycentnis, 47 
Brachycera, 61 
Brachymera, 2 
Brachynemurus, 45 
Brachyrhinidse, 41 
Brachystegus, 29 
Brachytarsus, 41 
Braconidae, 21, 22 
Brassolidse, 60 
Brenthidse, 41 
Brenthis, 60 
Brochymena, 80 
Brontes, 34 
Bmchidse, 40 
Bruchomoipha, 75 
Bryaxis, 32 
Bucculatrix, 55 
Buprestidse, 33 
Byrrhidse, 32 
Byrsopidse, 41 
Bythoscopidse, 74 
Byturidfle, 34 

Csecilius, 17 
Clamocerotidse, 47 
Calandridae, 41 
Calephelis, 60 
Caligo, 60 
Calledapteryx, 51 
Calligrapha, 40 

10 



Callimomidse, 23 
Callimyia, 66 
Calliphoridse, 68 
Callizzia, 51 
Callosamia, 52 
Calobatidse, 69 
Calopteron, 36 
Calopterygidffi, 48 
Calosoma, 31 
Caloteleia, 24 
Calotermes, 17 
Calypteratae, 67 
Calypteromerus, 36 
Campodeidse, 82 
Camponotus, 25 
Camptoprosopella, 69 
Campylomyza, 63 
Canifa, 39 
Cantharidse, 40 
Canthon, 41 
Capitoniidse, 21 
Capsidse, 78 
Carabidse, 31 
Cardiacephala, 70 
Carpocapsa, 57 
Carpophiliis, 33 
Carposina, 58 
Cartodere, 38 
Castniidee, 49 
Catocala, 54 
Cebrionidee, 35 
Cecidomyiidffi, 63 
Celama, 54 
Cemonus, 28 
Centris, 29 
Cephaloonidse, 39 
Cephidse, 20 
Cerambycidse, 40 
Ceraphronidae, 24 
Ceratocampidse, 52 
Ceratocombidse, 77 
Ceratinidse, 30 
Ceratitis, 70 
Ceratophyllus, 73 
Ceratopogon, 63 
Ceratopsyllidce, 73 
Cerceris, 28 
Cercyon, 32 
Cercopidae, 74 
Cercyonis, 60 
Ceresa, 74 
Cerodonta, 71 
Ceropalidse, 26 
Ceroplatus, 63 
Ceruchus, 41 
Cerylon, 37 
Ceuthophilus, 14 
Chsetopsis, 70 



Chalanis, 66 
Chalastogastra, 19 
Chalcididffi, 23 
Chalcidoidea, 22 
Chalcophora, 33 
Chalcosiidse, 50 
Chalepus, 40 
Chalia, 50 
Chalybion, 28 
Chauliodes, 44 
Chauliognathus, 36 
Cheiropachys, 23 
Chelonariidse, 32 
Chelonus, 21 
Chennidse, 75 
Chionaspis, 75 
Chironomidae, 63 
Chlaenius. 31 
Chlorion, 28 
Chlorochroa, 74 
Chloroperia, 44 
Chloropidae, 71 
Choreutis, 58 
Chortophaga, 13 
Chrysididae, 25 
Chrysobothris, 33 
Chrysomelidae, 40 
Chrysophanus, 60 
Chrysopidse, 45 
Chrysopila, 64 
Chrysops, 64 
Chrysotus, 66 
Chyliza, 72 
Chyphotes, 26 
Cicadidce, 73 
Cicindelidae, 31 
Cicinnus, 53 
Cimbicidse, 20 
Cimicidae, 77 
Cioidae, 37 
Cissia, 60 
Cistelidae, 38 
Cistogaster, 67 
Citheroniidae, 52 
Cixiidae, 75 
Clambidae, 36 
Clastoptera, 74 
Clavicomia, 32 
Cleonymidae, 23 
Cleridae, 35 
Climacia, 46 
Clinocera, 66 
Clinocoridae, 77 
Clisiocampa, 53 
Clistogastra, 19 
Clusia, 69 
Clythiidae, 66 
Coccidae, 75 
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Coccinellidse, 37 
Cochlidiidae, 50 
Coelioxys, 30 
Coelopa, 69 
Coenagrionidse, 43 
Coenonympha, 60 
Coenosia, 68 
Coleophora, 57 
Coleoptera, 30 
Coleopteroidea, 2 
Colias, 60 
Collembola, 82 
Colletidse, 29 
CoUetifonnes, 29 
Collops, 36 
Coloboptems, 45 
Colydiidse, 37 
Colymbetes, 31 
Coniopterygidse, 45 
Connophron, 36 
Conocephalus, 14 
Conopidffi, 66 
Conorhinus, 79 
Conotrachelus, 41 
Contarinia, 63 
Copeognatha, 17 
Copidita, 38 
Copremyzidae, 70 
Coptodisca, 57 
Coptotriche, 56 
Cordulegasteridae, 43 
Corduliidae; 43 
Cordyluridse, 69 
Coreidae, 80 
Corimelsenidse, 80 
Corixidae, 77 
Corizidfle, 80 
Corphyra, 39 
Corrodentia, 17 
Corticaria, 38 
Corydalidce, 44 
Corylophidse, 36 
Corynetidae, 35 
Corythuca, 79 
CosUidae, 27 
Cosmopepla, 80 
Cosmopterygidae, 57, 58 
Cossidae, 50, 55 
Crabronidae, 27 
Crambidae, 50 
Crambidia, 55 
Cratoparis, 41 
Cremastogaster, 25 
Criocenis, 40 
Cryptocephalus, 40 
Cryptophagidae, 34, 39 
Cryptorhynchiis, 41 
Cryptothrips, 16 



Cryptus, 21 
Ctenocephalus, 73 
Ctenophora, 62 
Ctenopsyllidae, 73 
Ctenucha, 53 
Cucujidae, 34, 39 
Culicidae, 62 
Cupedidae, 30 
Curculionidae, 41 
Cursoria, 16 
Cuterebridae, 67 
Cyane, 57 
Cybister, 31 
Cybocephalus, 36 
Cycloplasb, 57 
Cydia, 57 
Cydnidae, 80 
Cyclorrhapha, 65 
Cylas, 41 

Cylindrotomidae, 62 
Cyllene, 40 
Cymatophoridae, 52 
Cynipidae, 22 
Cynipoidea, 22 
Cyphonidae, 33 
Cypselidae, 70 
Cyrtidae, 64 
Cyrtonotum, 71 
Cyrtopogon, 65 

Dacnes, 34 
Dacnusa, 21 
Dactylopius, 75 
Dalceridae,. 50 
Danais, 59 
Dascyllidae, 33 
Dasyneura, 63 
Datana, 52 
Debis, 60 
Decatoma, 23 
Degeeriidae, 83 
DeUephila, 51 
Delphacidae, 74 
Deltocephalus, 74 
Dendroctonus, 40 
Dendroides, 39 
Dendroleon, 45 
Depressaria, 59 
Derbidae, 75 
Dermaptera, 15 
Dennatina, 4 
Dennatophilidae, 72 
Dermestidae, 34 
Dennodermaptera, 14 
Derodontidae, 34 
Desmometopa, 71 
Dexiidae, 68 
Diacrisia, 54 



Diadasia, 29 
Diamoms, 23 
Diaperis, 38 
Diaphania, 50 
Diapheromera, 14 
Diapriidae, 24 
Diastata, 71 
Dicellura, 82 
Dictyoptera, 45 
Didineis, 29 
Diedrocephala, 74 
Dilaridae, 45 
Dilophus, 62 
Dineutes, 31 
Dioptidae, 52 
Diphyllini, 34 
Diplax, 43 
Diploglossata, 14 
Diploplectron, 28 
Diopsidae, 70 
Diplosis, 63 
Diplura, 81 
Diprionidae, 20 
Dipsocoridae, 77 
Diptera, 61 
Dircenna, 59 
Discolomidae, 38 
Dissosteira, 13 
Ditoma, 37 
Diversicornia, 32 
Dixidae, 62 
Docophoms, 18 
Dolenis, 20 
Dolichopodidae, 6& 
Donacia, 40 
Dorcus, 41 
Domiphora, 65 
Doryceridae, 70 
Dorylaidae, 66 
Doryphora, 40 
Doru, 15 
Drapetes, 33 
Drasterius, 33 
Drepanidae, 53 
Drosophilidae, 71 
Dryinidae, 25, 27 
Dryomyzidae, 70 
Dryope, 58 
Dryopidae, 32 
Dysdercus, 79 
Dysodia, 53 
Dysodiidae, 78 

Eccoptogaster, 40 
Echinophtliiriidae, IS 
Ectoedemia, 55 
Eiseniella, 22 
Elachistidae, 57 
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Elaphidion, 40 
Elasmidse, 23 
Elateridse, 33 
Elenchidse, 42 
Eleodes, 38 
Eleuterata, 30 
Elis, 26 

Ellipoptera, 18 
Ellychnia, 36 
Elmis,32 
Elythroptera, 30 
Embidaria, 3 
Embiidse, 43 
Embioptera, 42 
Embolemidse, 25 
Emesidse, 79 
Emmenognatha, 44 
Empididse, 66 
Empoasca, 74 
Enallagma, 43 
Enarmonia, 57 
Enchenopa, 74 
EncyrtidsB, 22 
Endomychidse, 37 
Energopoda, 4 
Ennearthron, 37 
Enodia, 60 
Entomobryidse, 83 
Eois, 52 

Eosentomidse, 83 
Ephemeridse, 43 
Ephemeroidea, 3 
Ephemeroptera, 43 
Ephestia, 50 
Ephuta, 27^ 
Ephydridae, 71 
Epicallima, 59 
Epicauta, 40 
Epilachna, 37 
Epimartyria, 49 
Epiplemidse, 51 
Epitrix, 40 
Epochii, 70 
Eproboscidea, 66 
Epyris, 25 
Erax, 65 
Eretmoptera, 63 
Ermnidse, 64 
Eriocephalidse, 49 
Erioptera, 62 
Eristalis, 66 
Eros, 36 

Erotylidae, 34, 37 
Erycinidse, 60 
Estigmene, 54 
Ethmiidse, 59 
Eucerceris, 28 
Eucharidse, 23 



Euchistus, 80 
Eucinetidse, 33 
Eudeidse, 50 
Eucnemidse, 33 
Eucoila, 21 
Euconnus, 36 
Eucosma, 57 
Eudamus, 59 
Eudennaptera, 15 
Eiilecanium, 75 
Eulophidse, 24 
Eumenidse, 26 
Eumyiidse, 66 
Eunotus, 23 
Euparagia, 26 
Eupehnidse, 22 
Euplexoptera, 15 
Euploeidse, 59 
Euproctis, 55 
Eupsalis, 41 
Eupterotidse, 52, 53 
Eurema, 60 
Euribiidffi, 70 
Eurygaster, 80 
Eurymus, 60 
Eurytomidfie, 23 
Eusapyga, 26 
Eustrophus, 39 
Eutennes, 17 
Euthrips, 16 
Euthyatira, 52 
Euthysanius, 35 
Euvanessa, 60 
Euxesta, 70 
Evaniidse, 21 
Evaniocerini, 39 
Exoprosopa, 65 
Exoristidse, 68 

Fannia, 68 
Figitidffi, 21 
Flatida, 74 
Foenus, 21 
Forficulidae, 15 
Formicidse, 25 
Fomax, 33 
Frenatae, 49 
Fulgoridse, 74 
Fungivoridae, 63 

Galerucella, 40 
Galgulidse, 76 
Galleriidae, 50 
Gastrophilidse, 67 
Gelastocoris, 76 
Gelechiidae, 56, 58 
Geocoris, 80 



Geometridse, 51, 52, 55 
Geomyzidse, 71 
Georyssidfie, 37 
Geotrupes, 41 
Geron, 65 
Gerridse, 78 
Gingla, 50 
Glossata, 48 
Glyptocombus, 77 
Gnophsela, 54 
Gnorimoschema, 56 
Gomphidse, 43 
Gonatocems, 22 
Gonatopus, 25 
Gonia,68 
Gorytidae, 29 
Gracilariidse, 57 
Graphomyia, 68 
Grapta, 60 
Gressoria, 14 
Gryllidfie, 14 
GryUoblattidse, 13 
Gryllotalpidse, 14 
Gymnoptemus, 66 
Gymnosomatidse, 67 
Gypona, 74 
Gyrinidae, 31 
Gyropodidse, 18 

Habrosyne, 52 
Hadena, 54 
Hsematobia, 68 
Hsematopinidse, 19 
Halictophagidse, 42 
Halictus, 29 
Haliplidse, 31 
Halisidota, 54 
Halterata, 61 
Halteriptera, 61 
Haltica, 40 
Halticus, 78 
Haploa, 54 
Harmostes, 80 
Harpaliis, 31 
Hanisina, 50 
Haustellata, 61 
Hebridse, 79 
Hedychmm, 25 
Heliconiidse, 59 
Helicoptera, 75 
Heliodinidse, 57 
Heliophila, 54 
Heliothis, 54 
Heliothrips, 16 
Heliozelidse, 55, 57 
Helodidse, 33 
Helomyzidse, 68 
Helophaus, 66 
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Heloridft, 24 
Hemerobiidse, 45 
Hemerocampa, 55 
Hemerodiomia, 66 
Hemimeridse, 14 
Hemiptera, 76 
Hemisia, 29 
Henicocephalid», 79 
Henopids, 64 
Hepifdidse, 49 
Heptagenia, 43 
Heriad^SO 
Hesperiidie, 59 
Hesperoctenes, 78 
Hetserina, 43 
Heterocampa, 52 
Heterocera, 48 
Heteroceridse, 37 
Heterochila, 70 
Heteromera, 31 
Heteroneuridffi, 69 
Heteroplectron, 47 
Heteroptera, 76 
Hexagenia, 43 
Hippelates, 71 
Hippiscus, 13 
Hippoboscidse, 72 
Hippodamia, 37 
Hirmoneura, 64 
Histeridse, 33 
Histriciidse, 68 
Holcaspis, 22 
Holcocera, 58 
Hololepta, 33 
Holometopa, 67 
Homsemus, 80 
Homalomyia, 68 
Homoptera, 73 
Hoplisodes, 29 
Hybos, 66 
Hydrellia, 71 
Hydriomena, 52 
Hydrobatidse, 78 
Hydrobius,32 
Hydrometridffi, 78 
Hydrophilidse, 32 
Hydrophonis, 66 
Hydropsychida, 47 
Hydroptilidfie, 47 
Hydroscaphidse, 37 
HyloccEtus, 36 
Hylophilidse, 39 
Hylotomidse, 20 
Hymen<^tera, 19 
Hymenopteroidea, 1 
Hymenonis, 38 
Hypatus, 60 
Hyphantria, 54 



Hypocera, 65 
Hypodennatidse, 67 
Hypoprepia, 55 
Hyporhagus, 39 
Hypselosoma, 77 
Hypsidse, 54 
Hystrichopsyllidse, 73 

Ibaliidse, 22 
Ichneumonidie, 21, 22 
Ichneumoniformia, 1 
Idiocenis, 74 
Incurvaria, 57 * 
Inocellia, 44 
Iphiclides, 60 
Ipidse, 40 
Ischnocera, 18 
Ischiu^tera, 16 
Isocybus, 24 
Isodontia, 28 
Isometopidse, 78 
Isoptera, 17 
Isosoma, 23 
Isotoma, 83 
Issidte, 75 
Ithomiidff, 59 
Itonididse, 63 

Jalysus, 80 
Janus, 20 
Japygidse, 82 
Jassidse, 74 
Jugatse, 49 

Kapala, 23 
Kennes, 75 

Labiduridse, 15 
Labiidse, 15 
Laccobius, 32 
Lachnostema, 41 
Lacosomatidse, 53 
Leemophloeus, 34 
Leemopsylla, 73 
Laertias, 60 
Lagoa, 50 
Li^riidse, 38 
Lamellicomia, 31 
Lampyridse, 36 
Languridse, 37 
Laphria, 65 
Laphygma, 54 
Lariidse, 40 
Larridse, 28 
Larvsevoridse, 68 
Lasiocampidfle, 53 
Lasioptera, 63 
Lasius, 25 



Lathridiidffi, 38 
Lauxaniidie, 69 
Lemoniidse, 60 
Lepid<^tera, 48 
Lepidosaphes, 75 
Lepismatidse, 81 
Leptidse, 64 
Leptinidse, 35 
Leptinotarsa, 40 
Leptocera, 70 
Leptoceridse, 48 
Leptocoris, 80 
Leptogaster, 65 
Leptoglossus, 80 
Leptomydas, 65 
Leria, 68 
Lestes, 43 
Lestremia, 63 
Lethocerus, 77 
Leucopis, 72 
Leucospidffi, 23 
Libellulidse, 43 
Libelluloidea, 3 
libumia, 74 
Libytheidse, 60 
Limenitis, 60 
Limnephilidse, 47 
Limnerium, 21 
Limnobatidse, 78 
Limnobiidse, 62 
Limnophila, 62 
Limnotrechus, 78 
Limonius, 33 
Limosina, 70 
Liotheidie, 18 
Liparidae, 55 
Lipeurus, 18 
Liponeuridffi, 62 
Lipoptera, 18 
Liriopeidffi, 62 
Litargus, 37 
Lithocolletes, 57 
Lithosiidse, 51, 55 
Locustidse, 14 
Lomamyia, 46 
Lonchseidse, 70 
Lonchopteridse, 65 
Lonomildse, 53 
Lophyrus, 20 
Loxocera, 72 
Loxostege, 50 
Lucanidffi, 41 
Lucidota, 36 
Lucilia, 68 
Lycsenidse, 60 
Lydidse, 19 
Lycid«, 36 
Lycogaster, 24 
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LycopNerdina, 37 
Lycoriidse, 63 
Lyctidse, 34 
Lygseidie, 80 
Lygus, 78 
Lymantriidse, 55 
Lymexylonid^e, 35, 36 
Lymnadidse, 59 
Lyonetiidse, 55 
Lyperosia, 68 
Lyroda, 28 
Lysiphlebus, 21 
Lyttidse, 40 

Machilidse, 81 
Macratria, 39 
Macrobasis, 40 
Macrocephalidae, 79 
Macrocera, 63 
Macrodactylia, 2 
Macrodactylus, 41 
Macronema, 47 
Macrophya, 20 
Macrosiphum, 76 
Macroxyela, 19 
Malachiidse, 35, 36 
Malacodennata, 2 
Malacodennidse, 36 
Malacomyza, 45 
Malacosoma, 53 
Mallophaga, 18 
Mantidse, 16 
Mantispidse, 45 
Margaronia, 50 
Masaridse, 26 
Masiceridse, 68 
Mayetiola, 63 
Mecoptera, 46 
Mecynocera, 42 
Megachilidse, 30 
Magalodachne, 34 
Megaloptera, 44 
Magalopygidffi, 50 
Megalothoracidse, 83 
Megaprosopidse, 67 
Megaspilus, 24 
Megathymus, 59 
Megilla,37 
MeUmdryidse, 39 
Melanolestes, 79 
Melanophora, 68 
MelanophthiJma, 38 
Melanoplus, 13 
Melanotus, 33 
Melectidse, 29 
Meleoma, 45 
Melissodes, 29 
Melittia, 49 



Melittobia, 24 
Mellinidse, 28 
Meloidse, 40 
Melophagus, 72 
Melusinidie, 62 
Melyridce, 36 
Membracidie, 74 
Mengeidse, 42 
Menopon, 18 
Meoneura, 71 
Meromyza, 71 
Meropidae, 46 
Mesoveliidse, 79 
Metatermitidse, 17 
Meteonis, 21 
Methoca, 27 
Metopia, 68 
Mezira, 78 
Mezium, 35 
Microbembex, 28 
Microgaster, 21 
Micromalthidse, 36 
Micromus, 45 
Micropezidse, 69, 70 
Microphthalma, 67 
Micropterygoidea, 49 
Microphona, 65 
Microrhagus, 33 
Microvelia, 78 
Milichiidse, 71 
Mimesidse, 28 
Mineola, 50 
Miridie, 78 
Mirientomata, 83 
Miscogastridse, 23 
Miscophus, 28 
Molamba, 36 
Molannidse, 48 
Mompha, 57 
Monarthrum, 40 
Monedula, 28 
Monodontomenis, 23 
Monohammus, 40 
MoQOinmidse, 39 
Mononychidse, 76 
Monotomidae, 38 
Mordellidae. 39 
Morellia, 68 
Morphoidse, 60 
Murgantia, 80 
Muscidffi, 68 
Musidoridse, 65 
MutillidfiB, 27 
Mycetaidae, 37 
Mycetaidus, 71 
Mycetochares, 38 
Mycetophagidse, 34, 87 
Mycetophilidse, 63 



Mycomyia, 63 
Mydaidse, 65 
Myersiidse, 21, 22 
Myiodaria, 66 
Myiospila, 68 
Mymaridse, 22 
Myodites, 39 
Myodochidse, 80 
Myolabridse, 40 
Myopa, 66 
MyrmecophUa, 14 
Myrmeleonidse, 45 
Mynnica, 25 
Myrmosidse, 26, 27 
Mytilaspis, 75 
Myzinidae, 26 
Myzus, 76 

Nabid«, 78 
Nacerdes, 38 
Nffiogeidse, 79 
Naso, 75 
Naucoridae, 77 
Neanura, 83 
Necrobia, 35 
Necrophorus, 36 
Nectarophora, 76 
Neelidse, 83 
Neidid«, 80 
Nematocera, 61 
Nematiis, 20 
Nembtrinidse, 64 
Nemognatha, 40 
Nemopoda, 68 
Nemotelus, 63 
Nemoura, 44 
Nepidffi, 77 
Nec^asites, 29 
Neosderoderma, 25 
Nephanes, 37 
Nepticulidse, 55 
Nerophiliis, 48 
Nerthridfie, 76 
Neuronia, 47 
Neuroptera, 45 
Neuropteroidea, 3 
Neuroctena, 70 
Neuroterus, 22 
Neurotoma, 19 
Nirmus, 18 
Nisoniades, 59 
Nitelidse, 28 
Nitidulidae, 33, 38 
Noctuidse, 54 
Nolidse, 54 
Nomadidse, 29 
Nosodendridse, 32 
Nossidium, 37 
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Notiphila, 71 
Notodontidse, 52 
Notoglossa, 27 
Notolophus, 55 
Notonectidae, 77 
Notozus, 39 
Nycteolidae, 54 
Nycteribiidse, 72 
Nyctobates, 88 
Nymphalidse, 60 
Nymphipara, 66 
Nyssonidse, 28, 29 

Ochteridse, 76 
Ochthiphilidae, 72 
Ocneria, 55 
OcypteridfiB, 68 
Odinia, 71 
Odonata, 43 
Odontoceridffi, 48 
Odontophyes, 19 
Odontoto, 40 
Odynems, 26 
(Ecanthus, 14 
CEcophoridse, 59 
CEdemasia, 52 
(Edomeridse, 38 
(Estridae, 67 
Olbiogaster, 61 
Olene, 55 
Olethreutes, 57 
Olfersia, 72 
Olibnis, 33 
Oligoneura, 42 
Oligotomidse, 43 
• Olynthidse, 42 
Omaloptera, 66 
Omophron, 31 
Omosita, 33 
Omus, 31 
Oncodidse, 64 
Oncomyia, 66 
Oncopeltis, 80 
Onthophagus, 41 
Oothecaria, 16 
Ophion, 21 
Opomyzidse, 71 
Opostegidse, 55 
Opsebius, 64 
Orasema, 23 
Orchesella, 83 
Oreta,53 
Orgyia, 55 
Ormenis, 74 
Ormyrus, 23 
Omeodidae, 49 
Ornix, 57 
Orphnephilidse, 62 



Ortalidkl«, 70 
Orthezia, 75 
Orthocladius, 63 
Orthogenya, 65 
Orthoperidse, 36 
Orthoptera, 13 
Orthopteroidea, 1 
Oryssidse, 20 
Oscinidse, 71 
Osmia, 30 
Ostomatidse, 33 
Othniidae, 38 
Otiocerus, 75 
Otiorhynchidse, 41 
Oxybelidae, 27 
OxyptUus, 49 

Pachybrachys, 40 
Pachyneuridse, 62 
Pachyophthalmus, 68 
Pachyrhina, 62 
Packardia, 50 
Pagasa,78 
Paleacrita, 52 
Palloptera, 70 
Palpicomia, 32 
Pamphila, 59 
Pamphiliidse,' 19 
Pangseas, 80 
Panorpidee, 46 
Panorpoidea, 3 
Pantoclis, 24 
Pantophtlialmidse, 64 
Panurgidse, 29 
Papaipema, 54 
Papilionidse* 60 
Papiriidse, 83 
Paragus, 66 
Parallelomma, 69 
Paramesius, 24 
Parandra, 40 
Paraneuroptera, 43 
Parasita, 18 
Paratiphia, 26 
Pamassiidse, 60 
Parnidae, 32 
Pamopes, 25 
Parydra, 71 
Passalcecus, 28 
Passalidse, 41 
Paurunis, 20 
Pediculidae, 19 
Pedilidffi, 39 
Pelecinidse, 25 
Peliduota, 41 
Pelocoris, 77 
Pelogonidae, 76 
Pelopseus, 28 



Peltis, 33 

Pemphredonidse, 28 
Pentagrammaphila, 42 
Pentarthron, 24 
Pentatomidee, 80 
Penthe, 39 
Pepsis, 26 
Peribalus, 80 
Pericoma, 62 
Pericopid^e, 54 
Peridroma, 54 
Perilampidse, 23 
Periplaneta, 16 
Perlidae, 44 
Perloidea, 3 
Petrophora, 52 
Phalacridse, 33 
Phalonia, 58 
Phasgonophora, 23 
Phasgonuridse, 14 
Phasmidee, 14 
Phasiidae, 67 
Phengodes, 36 
Philanthidse, 28 
Philontlius, 32 
Philopotamidse, 47 
PhUopteridse, 18 
Philothermus, 37 
Phleboptera, 19 
Phlegethontius, 51 
Phloeotliripidfie, 16 
Pholus, 51 
Phorantha, 67 
Phorbia, 68 
Phoridse, 65 
Phorodon, 76 
Phortica, 71 
Photinus, 36 
Photuris, 36 
Phryganeidse, 47 
Phryganidia, 52 
Phryneidae, 61 
Phthiraptera, 18 
Phthirius, 19 
Phthorimsea, 56 
Phyciodes, 60 
Phycitidfie, 50 
Phycodromidae, 69 
Phyllobaenus, 35 
Phyllocnistis, 55, 57 
Phyllodromia, 16 
Phylloxera, 76 
Phymatidse, 79 
Physocephala, 66 
Physopoda, 15 
Phyto, 68 
Phytomyzidae, 71 
Phytonomus, 41 
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Phytophaga (Hym.) 19 
Phytophaga (Col. ) 31 
Pieridae, 60 
Piesmidse, 80 
Pimpla, 21 
Piophilidse, 71 
Pipimculidse, 66 
Pissodes, 41 
Plastocenis, 35 
Platycenis, 41 
Platydema, 38 
PlatygastridsB, . 24 
Platynus, 31 
Platypalpus, 66 
Platypodia, 73 
Platypezidse, 66 
Platypodidse, 40 
Platyptenrgidfle, 53 
Platypsylndfie, 35 
Platyptilia, 49 
Platystomatidse, 70 
Plecia, 62 
Plecoptera, 44 
Plecotoma, 39 
Plectoptera, 43 
Plenoculus, 28 
Plodia, 50 
Podabnis, 36 
Podagrion, 23 
Poduridae, 83 
Poecilocapsus, 78 
Poiocera, 74 
Polistes, 26 
Polycaon, 34 
Polycentropidse, 47 
Polyctenidfie, 78 
Polygnotus, 24 
Polygonia, 60 
Polymorpha, 32 
Polynema, 22 
Polyphaga, 30 
Polystigma, 60 
Polystoechotidfie, 45 
Pomphopcea, 40 
Pompilidffi, 26 
Ponera. 25 
Pontia, 60 
Porthetria, 55 
Priononyx, 28 
Prionoxystus, 50 
Pristaulacus, 21 
Prochiliza, 71 
Proconiidse, 74 
Proctacanthus, 65 
Proctotrypidse, 25 
Prodenia, 54 
Prodoxidse, 55 
Piojap^gidse, 82 
Prolabia, 15 



Proleucoptera, 55 
Pronuba, 55 
Prosopidse, 29 
Protermitidfle, 17 
Protura, 83 
Psammocharidse, 26 
Pselaphidae, 32 
Psenidse, 28 
Psephenus, 32 
Pseudagenia, 26 
Pseudisobrachium, 25 
Pseudococcus, 75 
Pseudocorylophidse, 38 
PseudomasarLs, 26 
Pseudomethoca, 27 
Pseudorhynchota, 18 
Pseuoplisus, 29 
Psilidae, 72 
Psilocephala, 65 
Psithyrus, 29 
Psocidse, 17 
Psocinella, 17 
Psocoptera, 17 
Psyche, 48 
Psychidae, 50, 55 
Psychodidae, 62 
PsychomyiidfiB, 47 
PsyUidse. 75 
Pteromalidse, 23 
Pteronarcys, 44 
Pterophoridse, 49 
Pterostichus, 31 
Pterygogenea, 1 
Pterygophoridae, 20 
PtiUdae, 37 
Ptilodexia, 68 
Ptinidae, 35 
Ptinobius. 23 
Ptomophagus, 36 
Ptychopteridae, 62 
Pygidicranidae, 15 
Pyragra, 15 
Pyragropsis, 15 
Pyralididae, 50, 51 
Pyrameb, 60 
Pyraustidae, 50 
Pyrgotidae, 70 
Pyrochroidae, 39 
Pyromorphidae, 50 
Pyrrhocoridae, 79 
Pythidae, 39 
Pyticera, 35 
Pulicidae, 73 
Pulvinaria, 75 
Pupipara, 66 

Ranatra, 77 
Reduviidae, 79 
Reduviolus, 78 



Rhabdura, 82 
Rhachiceridae, 64 
Rhagionidae, 64 
Rhagoletis, 70 
Rhagovelia, 78 
Rhamphomyia, 66 
Rhanis, 37 
Rhaphidiidae, 44 
Rhaphiomydas, 65 
Rheumaptera, 52 
RhinchitidaB, 41 
Rhinomaceridae, 41 
Rhinophoridae, 68 
Rhinopsis, 28 
Rhinotoridae, 70 
Rhipiceridae, 34 
Rhipiphoridae, 39 
Rhipiptera, 41 
Rhizophagus, 38 
Rhogas, 21 
Rhopalocera, 48 
Rhopalomeridae, 69, 70 
Rhopalosomatidae, 26 
Rhophoteira, 72 
Rhyacophilidae, 47 
Rhymbiis, 37 
Rhynchocephaliu, 64 
Rhynchophora, 31 
Rhynchoprionidae, 72 
Rhynchota, 4 
Rhyphidae, 61 
Rhysodidae, 31 
Riodinidae, 60 
Rivellia, 70 
Roproniidae, 21 
Ruralidae, 60 

Saldidae, 79 
Saltatoria, 13 
Samia, 52 
Sandalus, 34 
Sanninoidea, 49 
Saperda, 40 
Saprinus, 33 
Sapromyzidae, 69 
Sapygidae, 26 
Sarcophagidae, 68 
SarcopsylTidae, 72 
Sargiis, 63 
Satumiidae, 52 
Satyrus,60 
Scaphidiidae, 35 
Scaphisoma, 35 
Scaptolenus, 35 
Scuabaeidae, 41 
Scatomyzidae, 69 
Scatophagidae, 69 
Scatopsidae, 63 
Scelionidae, 24 
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Sceliphron, 28 
Scepsis, 53 
Schizometopa, 67 
Schizophora, 66 
SchizoptericUe, 77 
Schizura, 52 
Sciagraphia, 52 
Sciapus, 66 
Sciaridse, 63 
Sciomyzidse, 70 
Sciopliila, 63 
Schistoceros, 34 
Scoliidse, 26 
Scolops, 75 
ScolytidsB, 40 
Scopeumidse, 69 
Scraptiidse, 39 
Scudderia, 14 
Scutelleridae, 80 
Scydmsenidae, 36 
Semiotellus, 23 
Sepedon, 70 
Sepsis, 68 

Sericostomatidse, 47 
Serphidae, 25 
Serricornia, 32 
Sesiidae, 49 
Sessiliventres, 19 
Setomorpha, 58 
Sialididse, 44 
Sierolomorpha, 27 
Silphidse, 36 
Silvanus, 34 
Silvius, 64 
Simuliidse, 62 
Sinodendridse, 41 
Sinoxylon, 34 
Siphonaptera, 72 
Siphunculata, 18 
Siricidse, 20 
Sisyridse, 46 
Sitodrepa, 34 
Sitotroga, 56 
Smicra, 23 
Smicrips, 38 
Sminthuridee, 83 
Solenobia, 50 
Sphieriidse, 37 
Sphseritidse, 35 
Sphseroceridse, 70 
Sphserophthalmus, 27 
Sphecidse, 28 
Sphecif ormia, 2 
Sphecius, 28 
Sphecodes, 29 
Sphenophorus, 41 
Sphindidee, 38 
Sphingidee, 51 



Sphypocephala, 70 
Spermophagus, 40 
Sphilochalcis, 23 
Spilonota, 57 
Spilosoma, 54 
Spondylidse, 40 
Stachyocnemus, 80 
Stagmomantis, 16 
Staphylinidae, 32 
Staphylinifonnia, 2 
Statira, 38 
Stegomyia, 62 
Stelis. 30. 
Stenomidse, 58 
Stenoxenidse, 63 
Stenus, 32 
Stephanidse, 21 
Sterictophora, 20 
Stemoxia, 2 
Sthenopis, 49 
Stigmus, 28 
Stizidse, 28 
Stob«ra,74 
Stomoxys, 68 
Stratiomyiidse, 63 
Streblidse, 72 
Strepsiptera, 41 
Stylogaster, 69 
Stylops, 42 
Suctoria, 72 
Symphasis, 45 
Sympherobiiis, 45 
Symphypleona, 83 
Symphoromyia, 64 
Symphyta, 19 
Sympiesls, 24 
Synchora, 39 
Synergus, 22 
Synistata, 45 
Synteliidfle, 33 
Syntomidie, 53 
Syrphidse, 66 
Systropus, 65 

Tabanidse, 64 
Tabuda, 65 
Tachinidae, 68 
Tachyponis, 32 
Tachysphex, 28 
Tachytes, 28 
Tanypezidse, 69 
Tanypus, 63 
Telamona, 74 
Telea, 52 
Teleas, 24 
Telenomus, 24 
Telephoridfle, 36 
Temnochilidae, 33 



Tenaga, 56 
Tendipedidse, 63 
Tenebrioides, 33 
Tenebrionidse, 38 
Tenthredella, 20 
Tenthredinidae, 20 
Tephritis, 70 
Tephrochlamys, 68 
Tephroclystis, 52 
Terebrantia (Hym.), 19 
Terebrantia (Thrips), 1(^ 
Teredilia. 2 
Terias, 60 
Termitidse, 17 
Tennopsis, 17 
Tetanoceridse, 70 
Tetracha, 31 
Tetraopes, 40 
Tetrastichus, 24 
Tettigidae, 13 
Tettigonidae, 14 
Tettigoniidae, 74 
Thamnotettix, 74 
Thanasimus, 35 
Thaumatotypidea, 21 
Theda, 60 
Thelaira, 68 
Theresia, 68 
Therevidae, 65 
Thripidae, 16 
Throscidae, 33 
Thyacophilidae, 47 
Thyatiridae, 52 
Thynnidae, 27 
Thyreocoridae, 80 
Thyrididae, 53 
Thyridopteryx, 50 
Thysanoptera, 15 
Thysanura, 80 
Tibicen, 73 
Tineidae, 56, 58 
Tineola, 58 
Tingitidae, 79 
Tiphiidae, 26 
Tipulidae, 62 
Tischeriidae, 56 
Tmetocera, 57 
Tolype, 53 
Tomicus, 40 
Tomocenis, 83 
Tomoxia, 39 
Tortricidae, 57 
Tortricidia, 50 
Toyrmidae, 23 
Toxoptera, 76 
Tremex, 20 
Trichiosoma, 20 
Trichobius, 72 
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Trichocera, 62 
Trichodectidae, 18 
Trichodes, 35 
Trichogrammatidfle, 24 
Trichopria, 24 
Trichoptera, 46 
Trichopterygidae, 37 
Trichopoda, 67 
Trichothrips, 16 
Tridactylidae, 14 
Tridymus, 23 
Triepeolus, 29 
Trigonaloidse, 24 
Trinoton, 18 
Trioxocera, 42 
Trioza, 75 
Triphleps, 78 
Triprocris, 50 
Tritoma, 37 
Trixoscelis, 71 
Troctes, 17 
Trogidfle, 41 
Trogositidie, 33 
Tromoptera, 4 



Tropidopria, 24 
Tropoea, 52 
Trypetidae, 70 
Tryphon, 21 
Trypoxylonidae, 27 
Tubulifera, 16 
Typhlocybidie, 74 

Ulidiidae. 70 
Ulonata, 13 
Ulidodes, 45 
Uraniidse, 53 
Uratocheila, 82 
Uroceridse, 20 
Utetheisa, 54 

Valentinia, 58 
Vanessa, 60 
Vanhorniidffi, 25 
Veliidae, 78 
Vespidae, 26 
Vespiformia, 1 

WillistonieUa, 69 



Xenidae, 42 
XenopsyUa, 73 
Xiphydriidae, 20 
Xyelidae. 19 
Xylebonis, 40 
Xylesthia, 58 
Xylina, 54 
Xylocopidae, 30 
Xylophagidae, 64 
Xyloryctidae, 58 
Xylota, 66 

Yponomeutidae, 56, 58 
Ypsolophus, 56 

Zaitha. 77 
Zar8ea,20 
Zeuzera,50 
Zodion, 66 
Zoraptera, 17 
Zorotypidae, 17 
Zygaenidae, 53 
Zygentoma, 81 
Zygoptera, 43 
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Alfalfa weevU, 41 
Angumois grain-moth, 56 
Ant-lions, 45 
Ants, 19, 25 
Aphis-lion, 45 
Apple Aphid, 76 
Apple Curculio, 41 
Apple leaf-hopper, 74 
Apple maggot, 70 
Apple tent-caterpillar, 58 
Apple twig-borer, 34 
Army worms, 54 
Asparagus beetle, 40 

Back-swimmers, 77 
Bag-worm, 50 
Bark— lice, 75 
Bean-weevil, 40 
Bedbug, 77 
Bee-moth, 50 
Bees, 19 ,29 
Beetles, 30 
Big bedbug, 79 
Bill-bugs, 41 
Bird lice, 18 
Biting lice, 18 
Blackberry crown-borer, 49 
Black-flies, 62 
Blister beetles, 40 
Blow-flies, 67 
Blue-bottle fly, 68 
Blues, 60 
Body louse, 19 
Boll-weevil, 41 
Bombadier beetle, 31 
Book-louse, 17 
Bot-flies, 67 
Box-elder plant-bug, 80 
Bristle-tail, 81 
Brown-tail moth, 55 
Bud-moth, 57 
Buffalo-gnats, 62 
Buffalo tree-hopper, 74 
Bugs, 76 
Bumble-bees, 29 
Butterflies, 48 

Cabbage Aphid, 76 
Cabbage butterfly, 60 
Cabbage maggot, 68 
Caddice-flies, 46 
Carolina locust, 13 
Carpenter moth, 50 
Carpet-beetle, 34 



Carrion beetles, 36 
Case-bearers, 57 
Caterpillar-hunter, 31 
Cat-flea, 73 
Canker-worms, 52 
Cave cricket, 14 
Cecropia moth, 52 
Chalcis-flies, 21 
Cheese-skipper, 71 
Cherry Aphid, 76 
Chinch-bug, 80 
Cicada, 73 
Cigar case-bearer, 57 
Click-beetles, 33 
clothes moths, 58 
Clover weevil, 41 
Cochineal insect, 75 
Cockroaches, 16 
Codling moth, 57 
Colorado potato-beetle, 40 
Coppers, 60 
Com bill-bugs, 41 
Com ear-worm, 54 
Com root-worms, 40 
Cotton boll-weevil, 41 
Cotton boll-womi, 54 
Cotton-stainer, 79 
Cotton-worm, 54 
Cottony scale, 75 
Crab-louse, 19 
Crane-flies, 62 
Crickets, 14 
Croton bug, 16 
Currant Aphid, 76 
Currant-borer, 49 
Currant maggot, VO 
Currant span-worm, 52 
Cut-worms, 54 

Daddy-long-legs, 62 
Damsel-flies, 43 
Dengue-fever mosquito, 62 
Diving beetles, 31 
Dobson, 44 
Dog-flea, 73 
Dog-louse, 18 
Dragon-flies, 43 

Earwigs, 15 

Elm bark-beetle, 40 

Elm leaf-beetle, 40 

Fall army-worm, 54 
Fall canker-womi, 52 
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Fall web-worm, 54 
Fig insects, 22 
Filaria mosquito, 62 
Fire-flies, 36 
Flat-head borers, 33 
Flea-beetles, 40 
Fleas, 72 
Flies, 61 
Flower-flies, 66 
Forester moth, 53 
Forest tent-caterpillar, 53 
Frit fly, 71 
Fungus gnats, 63 

Gad-flies, 64 
Gall-flies, 21 
Gall-gnats, 63 
Garden web-worm, 50 
Giant water-bugs, 77 
Gnats, 61, 63 
Grain Aphid, 76 
Granary weevil, 41 
Grape leaf-hopper, 74 
Grape Phylloxera, 76 
Grasshoppers, 13 
Green-bottle fly, 68 
Green fruit-worm, 54 
Greenhouse Thrips, 16 
Greenhouse white fly, 76 
Green locust, 14 
Ground beetles, 31 
Grouse locusts, 13 
Gypsy moth, 56 

Harlequin cabbage-bug, 80 
Hawk-moths, 51 
Hawthorn lace-bug, 79 
Head-louse, 19 
Hellgrammite. 44 
Hessian fly, 63 
Hog-louse, 19 
Honey-bee, 29 
Hop-aphid, 76 
Hornets, 26 
Horn-fly, 68 
Horse bot-fly. 67 
Horseflies, 64 
Housefly, 68 
Human flea, 73 

Ichneumon-flies, 19 
Indian meal-moth, 50 
lo moth, 52 

Jigger-flea, 72 
Joint-worms, 23 
Jumping plant-lice, 75 
June-bug, 41 



Katydid8,14 
Kissing-bug, 79 

Lace-bugs, 79 

Lace-wing fly, 45^ 

Lady-birds, 37 

Larder beetle, 34 

Leaf-crumpler, 50 

Leaf-footed bug, 80 

Leaf-hoppers, 74 

Leaf-rollers, 57 

Leopard moth, 50 

Lesser apple-worm, 57 

Lice, 18 

Locust-borer, 40 

Locust leaf-miner, 40 

Locust, 13 

Long-homed grasshoppers, 14- 

Long-homed locust, 14 

Longicoms, 40 

Louse, 18 

Luna moth, 52 

Malaria mosquito, 62 
Mantis, 16 
Marsh-treaders, 78 
May-flies, 43 
Meal snout-moth, 50 
Mealworm, 38 
Mealy-bugs, 75 
Mediterranean flour-moth, 50^ 
Mediterranean fruit-fly, 70 
Melon Aphid, 76 
Mexican cotton boll-weevil, 41 
Midges, 61, 63 
Milkweed butterfly, 59 
Mole crickets, 14 
Mosquitoes, 61, 62 
Moth-flies, 62 
Moths, 48 
Museum beetle, 34 

Nut-weevils, 41 

Oak scales, 75 
Onion maggot, 68 
Onion Thrips, 16 
Owlet moths, 54 
Ox-warble, 67 
Oyster-shell scale, 75 

Palmer worm, 56 
Paper-wasps, 26 
Pea Aphid, 76 
Peach-borer, 49 
Peach-twig borer, 58 
Pear midge, 63 
Pear PsyUa, 75 
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Tear Thrips, 16 
Pea-weevu, 40 
Periodical Cicada, 73 
Pickle-moth, 50 
Pigmy locusts, 13 
Pine bark-beetles, 40 
Pine saw-flies, 20 
Pistol case-bearer, 57 
Plague flea, 73 
Plant-lice, 76 
Plum Curculio, 41 
Polyphemus moth, 52 
Pomace-fly, 71 
Poplar weevil, 41 
Potato-beetle, 40 
Potato-tuber moth, 56 
Potter-wasps, 26 
Powder-post beetles, 34 
Praying mantis, 16 
Predatory flower-bug, 78 
Promethia moth, 52 
Prominents, 52 
Prune-twig borer, 34 
Punkies, 63 

Radish-maggot, 68 
Hat-flea, 73 

Red-hump apple-caterpillar, 52 
Roaches, 16 
Robber-flies, 65 
Rocky-mountain locust, 13 
Root web-worm, 50 
Rose-chafer, 41 
Rosy Aphid, 76 
Round-head apple-borer 40 
Rove-beetles, 32 ^ 

Salmon-flies, 44 
Sand-flies, 43 
San Jos6 Scale, 75 
Saw-flies, 19 
Scale insects, 75 
Scorpion-flies, 46 
Screw-worm, 68 
Scurfy-scale, 75 
Sheep bot-fly. 67 
Shore-bug, 79 
Shot-hole borer, 40 
Skippers, 48, 59 
Soft scales, 75 
Span-worm, 52 
Sphinx-caterpillars, 51 
Spittle insects, 74 
Spring canker-worm, 52 
Spruce bark-beetle, 40 
Squash-borer, 49 
Squash-bug, 80 



Stable-fly, 68 
Stalk-borer, 54 
Stilt-bugs, 80 
Stink-bugs, 80 
Stone-flies, 44 
Strawberry crown-moth, 49 
Strawberry leaf-roller, 57 
Strawberry root-weevil, 41 
Strawberry Thrips, 16 
Swallowtail butterflies, 60 

Tarnished plant-bug, 78 
Tent-caterpillars, 53 
Termites, 17 
Terrapin scale, 75 
Thrips, 16 
Tiger-beetles, 31 
Tiger-moth, 54 
Timber-beetle, 40 
True-bugs, 76 
Tree-crickets, 14 
Tree-hoppers, 74 
Tumble-bug, 41 
Tussock moth, 55 
Twig-pruners, 40 

Variegated cut-worm, 54 

Walking stick, 14 

Wasps, 19 

Water-boatman, 77 

Water-bugs, 77 

Water scavenger beetles, 32 

Water-scorpions, 77 

Water-striders, 78 

Water-tigers, 31 

Weevils, 30, 41 

Wheat midge, 63 

Wheat-stem maggot, 71 

Wheat-stem saw-fly, 20 

Whirligig beetles, 31 

White ants, 17 

White ermine moth, 54 

White-flies, 76 

White-marked tussock-moth, 55 

White-pine weevil, 41 

Willow saw-fly, 20 

Willow weevil, 41 

Wireworm beetles, 33 

Wood- wasps, 19 

Woolly-bear caterpillars, 54 

Yellow-fever mosquito, 62 
Yellow-jackets, 26 
Yellow-neck caterpillar, 52 
Yellows, 60 
Yucca moths, 55 
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